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1.  EXECUTIVE  SUMMARY 


The  overall  objective  of  this  program  is  to  perform  a  state-of-the-art  assessment 
to  develop  technology  which  will  minimize  hazards  and  environmental  damage  from 
transportation-related  accidents  or  other  spills  of  certain  chemicals  and  propellants. 
This  report  has  been  prepared  as  an  addendum  to  the  Final  Interim  Report  and 
constitutes  the  deliverable  requirements  set  forth  in  CDRL  item  11. 

An  addendum  to  the  Final  Interim  Report  was  required  because  during  the 
performance  of  the  project  additional  effort  on  Tasks  1  through  5  was  required.  In 
addition,  a  new  set  of  subtasks  was  initiated  to  develop  guidelines  for  managing  spills  of 
Titan  II  propellants.  This  report  represents  the  additional  work  completed  on  Tasks  1 
through  3.  A  separate  report  will  document  the  work  performed  during  Tasks  4,  5  and  6E 
of  the  project.  Work  accomplished  on  new  Subtasks  6A  through  6D  has  already  been 
delivered  in  a  separate  document.  The  additional  chemicals  and  propellants  which  were 
examined  are  acetone,  acetone  cyanohydrin,  acrylonitrile,  aerozine-50,  ethyl  acrylate, 
hydrocyanic  acid,  isobutane,  methanol,  methyl  bromide,  monomethylamine  nitrate 
(PRM),  propylene,  sodium  hydrosulfide,  sodium  hydroxide,  styrene  monomer,  toluene  and 
vinyl  acetate.  The  following  paragraphs  provide  summary  data  on  the  additional  efforts 
and  new  subtasks. 

In  Task  1A  an  in-depth  literature  search  was  conducted  to  identify  physical/ 
chemical  data,  production  sites  and  volumes,  commodity  flow  patterns,  container  types 
used  for  highway  and  rail  transport,  and  accident  histories  of  the  above  mentioned 
chemicals  and  propellants.  Data  were  obtained  from  numerous  federal,  state  and  local 
government  agencies,  trade  associations,  rail  and  highway  carriers,  chemical 
manufacturers,  wreckage  removal  and  cleanup  and  disposal  contractors.  These  data  were 
obtained  to  develop  the  transportation  picture  for  these  commodities  so  that  their 
accident  histories  can  be  better  understood  in  the  context  of  all  hazardous  materials 
transportation. 

In  Task  ZA,  in-depth  analyses  of  the  initial  response,  special  emergency  equipment 
and  materials,  on-scene  coordination  and  communications,  hazardous  material 
identification,  release  handling,  firefighting,  cleanup  and  disposal,  structural  integrity 
assessment  and  wreckage  removal  activities  used  at  19  selected  rail  and  highway 
accidents  involving  the  additional  16  chemicals  and  propellants  were  conducted.  This 
effort  was  necessary  to  identify  areas  in  which  emergency  response  personnel  have 
experienced  difficulty  in  handling  the  complexity  of  hazards  associated  with  hazardous 
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materials  transportation  accidents.  The  assessment  of  the  10  accidents  investigated 
earlier  in  this  project  were  combined  with  the  additional  19  to  form  a  larger  accident 
sample.  These  29  accidents  were  then  reviewed  to  identify  trends,  improvements  or 
changes  in  accident  management.  A  few  examples  of  SOA  accident  management 
techniques  identified  include: 

e  All  of  the  existing  contingency  plans  that  have  been  activated  during 
HM  accidents  were  designed  for  generic  emergencies  and  none  dealt 
specifically  with  response  to  HM  transportation  accidents. 

e  The  utilisation  of  special  emergency  equipment,  materials,  and 
techniques  at  serious  transportation  accidents  has  not  become 
standard  procedure  until  the  last  few  years  and  still  appears  to  depend 
on  the  resources,  sophistication  and  pre-planning  done  in  the 
community  in  which  the  accident  occurs. 

e  Response  personnel  at  highway  accidents  have  not  significantly 
changed  their  communications  techniques  nor  are  changes  indicated  in 
coordinating  response  efforts  at  the  scene. 

e  On-scene  communication  and  coordination  techniques  at  railroad 
accidents  have  changed  significantly. 

Also  during  this  task  the  appropriate  haxards  mitigation  and  cleanup/disposal  methods  for 
the  chemicals  and  propellants  identified  were  compiled  from  the  U.S.  Coast  Guard 
CHRIS  system,  the  EPA  Hazardous  Material  Spill  Control  Manual,  the  AAR  Emergency 
Handling  of  Hazardous  Materials  in  Surface  Transportation  and  the  DOT  Emergency 
Response  Guidebooks.  These  guidelines  were  documented  as  a  means  of  providing  the 
first  personnel  arriving  on-scene  with  personal  protection  and  hazards  mitigation 
actions.  It  should  be  noted  that  several  of  these  materials  have  disproportionately  high 
accident  histories  in  relation  to  other  hazardous  materials. 

The  emergency  response/contingency  planning;  training  requirements  and 
capabililities;  and  sources  of  specialized  personnel,  equipment  and  gear  in  ten  cities  in 
four  states  were  also  assessed.  This  effort  was  performed  to  identify  existing  response 
capabilities  of  representative  municipalities  in  the  U.S.  as  a  mechanism  for 
recommending  improved  use  of  resources  and  for  developing  a  "model"  hazardous 
materials  crisis  management  plan  for  communities.  This  assessment  resulted  in  several 
recommendations  for  improved  methods  for  municipal  crisis  management  at  the  scene  of 
a  hazardous  materials  transportation  accident.  Examples  of  a  few  of  the 
recommendations  made  include  among: 

e  Volunteer  firefighters  should  be  given  the  same  hazardous  materials 
training  that  paid  personnel  receive. 

e  Emergency  response  personnel  should  be  required  to  receive  follow-up 
hazardous  materials  training  after  a  specified  period  of  time. 
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•  A  designated  communications  network  should  be  established  which 
will  provide  for  a  mechanism  to  alert  the  public  and  to  handle 
communications  between  the  communications  command  center,  the 
accident  site  and  bther  off-scene  support  organisations. 

e  Contingency  plans  should  identify  radio  and  television  stations  that 
will  continuously  inform  the  public  during  the  initial  phases  of  the 
emergency. 

Task  3  involved  the  development  of  detailed  criteria  to  serve  as  the  basis  for  the 
detailed  procedures  to  be  developed  in  Task  4.  These  procedures  will  provide  for 
improved  hazardous  mitigation,  wreckage  removal  and  cleanup  and  disposal  techniques  at 
hazardous  materials  transportation  emergencies.  In  Task  3 A  the  specific  criteria  for 
optimum  hazards  mitigation,  wreckage  removal  and  cleanup  and  disposal  methods  were 
expanded.  They  originally  included  criteria  for  on-scene  identification  of  materials;  on¬ 
scene  communications;  assessing  toxic,  flammable  and  explosive  vapor  hazards; 
determining  meteorological  conditions  for  establishing  air  dispersion  limits;  handling 
leaks;  assessing  container  structural  integrity;  remote  sensing  of  container  temperature 
and  pressure;  transfer  operations;  wreckage  removal  and  cleanup  and  disposal.  A  logic 
sequence  for  determining  optimum  operational  procedures  for  the  accident  scene  was 
also  developed  along  with  criteria  for  developing  necessary  training  aids  for  emergency 
response  teams.  Additionally,  criteria  for  methods  for  implementing  crisis  management 
techniques  at  hazardous  materials  transportation  accidents  were  developed.  The  purpose 
of  the  additional  work  was  to  develop  criteria  for  an  interactive  feedback  crisis 
management  system.  Concerning  software  requirements,  a  few  of  the  software  criteria 
cited  include: 

•  The  data  base  for  which  the  software  will  be  developed  should  include 
at  a  minimum  the  following  parameters: 

-  color  of  placard  on  tank  or  tank  car  for  use  in  identifying 
materials  hazard  class; 

-  commodity  involved; 

STCC  and/or  UN  number  of  the  material(s)  involved; 

-  specification  cylinder,  tank  car,  cargo  tank  or  portable  tank 
container  involved  in  accident; 

-  quantity  of  material  being  shipped; 
source  strength; 

-  time  since  initial  release; 

-  leak/no  leak  conditions; 

-  wind  direction  and  speed; 

-  precipitation/condensation  conditions; 

-  ambient  temperature; 
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-  parent  cloud  com} 

*  proximity  and  location  of  population  canton  to  accident  site; 

-  population  density  at  or  near  accident  site; 

local  topography; 

-  arrival  time  and  distance  of  wreckage  removal,  cleanup  and 
disposal  contractor  to  site  (i.e.,  inventory  of  these  groups  is 
necessary); 

-  location  and  type  of  neutralising  agent  which  should  be  used 
based  upon  the  material  released; 

-  container  structural  integrity  assessment;  and 

-  environmental  pollution  considerations. 

Once  the  commodity  has  been  identified  the  user  should  be  provided 
with  the  material's  LEL,  UEL,  TLV,  PEL,  at  the  accident  scene, 
boiling  point,  freezing  point,  critical  temperature,  critical  pressure, 
critical  density,  vapor  pressure  and  autoignition  temperature. 

Be  developed  so  that  the  Systems  software  can  be  made  available  to 
cities  through  which  hazardous  commodities  are  shipped. 


2.  INTRODUCTION 


The  overall  objective  of  this  program  is  to  perform  a  state-of-the-art  assessment 
to  develop  technology  which  will  minimize  hazardous  and  environmental  damage  from 
transportation-related  accidents  or  other  spills  of  certain  chemicals  and  propellants. 

This  report  presents  the  additional  work  accomplished  in  Tasks  1,  2  and  3  and  is 
structured  into  the  following  sections: 

e  Section  1  -  Executive  Summary 

e  Section  2  -  Introduction 

e  Section  3  -  Chemicals  and  Propellants  Production  and  Transportation 
Data 

e  Section  4  -  Accident  Assessment 

e  Section  5  -  Methods  for  Implementing  Crisis  Management  Techniques 
for  Hazardous  Materials  Transportation  Accidents 

e  Section  6  -  Criteria  for  an  Interactive  Feedback  Crisis  Management 
System 

e  Appendices  A  -  H 

Sections  1  and  2  present  highlights  and  a  structural  overview  of  the  report.  Section  3 
lists  data  sources  and  presents  analysis  of  production  volumes,  containers  used  for 
highway  and  rail  shipments,  general  commodity  flow  patterns,  and  transportation 
accident  histories  of  the  chemicals  and  propellants.  Section  4  presents  an  in-depth 
assessment  of  selected  accidents  covering  chronological  analysis  of  initial  response; 
emergency  special  equipment  and  materials;  on-scene  coordination  and  communications; 
hazardous  material  identification  and  location;  release  handling,  firefighting,  cleanup  and 
disposal,  structural  integrity  assessment  and  wreckage  removal  activities.  The  accidents 
selected  were  28  NTSB-investigated  accidents  and  the  events  at  Mississauga  in  Ontario, 
Canada.  Section  5  presents  an  investigation  of  the  response  and  planning  capabilities  of 
ten  cities  as  a  basis  of  developing  state-of-the-art  methods  for  municipalities  to 
implement  crisis  management  techniques  at  hazardous  materials  transportation 
accidents.  Section  6  presents  criteria  for  hardware  and  specific  software  for  use  in  the 
eventual  development  of  an  interactive  feedback  crisis  management  system.  Appendices 
A,  B,  C  and  D  have  been  prepared  to  present  the  appropriate  hazards  mitigation,  cleanup 
and  disposal  guidelines  for  the  additional  16  chemicals  and  propellants  outlined  in  the 
DOT,  AAR,  EPA  and  CHRIS  response  manuals,  respectively;  Appendix  E  shows  selected 
response  procedures  used  by  the  City  of  Baltimore  fire  department  when  responding  to  a 
hazardous  materials  transportation  accident;  Appendix  F  provides  selected  hazardous 
material  incident  reporting  forms  used  in  Bay  County  (Panama  City/  Youngstown), 
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Florida;  Appendix  G  is  an  annotated  bibliography  which  summarizes  the  current  state-of- 
the-art  for  emergency  response  methods,  procedures  and  systems,  hazards  mitigation  and 
cleanup  activities  for  rail  and  highway  accidents  and  user  transfer  operations  involving 
releases  of  the  additional  18  selected  hazardous  commodities;  and  Appendix  H  is  a 
glossary  of  terms  used  in  this  report. 


3.  CHEMICALS  AND  PROPELLANTS  PRODUCTION 
AND  TRANSPORTATION  DATA 


3.1  DATA  SOURCES 

A  literature  search  has  been  conducted  and  a  data  base  compiled  for  the 
additional  sixteen  chemicals  and  propellants  in  this  project.  The  data  includes  production 
volume,  shipping  quantities,  shipping  containers  and  general  commodity  flow  patterns. 
Several  Federal  and  State  agencies  as  well  as  industrial  organizations,  trade  associations 
and  academic  institutions  listed  below  were  contacted. 

Federal 

e  Bureau  of  Census 

e  United  States  Air  Force  (USAF) 

e  Department  of  Transportation  (DOT) 

Federal  Railroad  Administration  (FRA) 

-  Materials  Transportation  Bureau  (MTB) 
e  Interstate  Commerce  Commission  (ICC) 

e  National  Transportation  Safety  Board  (NTSB) 


Cwitfkw 


Trade  Associations 

•  Chemical  Manufacturers  Association  (CM A) 


Industrial 

e  Cleanup/Disposal  Contractors 

-  IT  Corporation 

Academic  Institutions 

e  Stanford  Research  Institute 

3.2  PHYSICAL/CHEMICAL  DATA 

Physical/chemical  data  were  obtained  on  each  of  the  sixteen  commodities  and  are 
listed  in  Appendix  G.  Other  pertinent  data  such  as  thermal  and  chemical  reactivity, 
synergistic/antagonistic  effects  w**h  other  materials,  toxicity,  exposure  and 
environmental  effects  were  also  compiled  from  the  above  as  well  as  from  the  data 
provided  in  several  of  the  emergency  response  systems  studied.  The  hazards  mitigation 
guidelines  for  each  of  the  commodities  found  in  the  response  manuals  are  found  in 
Appendices  A,  B,  C  and  D. 

3.3  PRODUCTION  QUANTITIES 

Data  on  annual  production  volume  for  the  sixteen  chemicals  and  propellants  were 
compiled  from  the  1981  SRI  Directory  of  Chemical  Producers  in  the  U.S.  and  1980-81 
OPD  Chemical  Buyers  Directory. 

The  data  are  presented  in  the  following  sections  for  each  commodity  (where 
available)  in  terms  of  location  of  production  sites,  annual  production  on  a  state-by-state 
basis,  and  total  U.S.  annual  production. 

3.3.1  Acetone 

Table  3-1  lists  producers,  production  sites  and  capacities  for  acetone.  The  total 
annual  U.S.  production  capacity  is  1,588,000  metric  tons.  Figure  3-1  shows  annual 
production  capacity  by  state.  Production  is  highest  in  the  Middle  Atlantic  and  East 
North  Central  Regions.  The  major  end  uses  of  acetone  include  the  chemical 
manufacturing  of  methyl  isobutyl  ketone,  methyl  isobutyl  carbinol,  methyl  methacrylate 
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TABLE  3-1 

PRODUCERS  AND  PRODUCTION  CAPACITY  OF  ACETONE 


Annual  Capacity 
(Thousands  of 


Producer 

Production  Sites 

Metric  Tons) 

Allied  Chem.  Corp 

Chems  Co. 

Frankford,  PA 

163 

American  Cyanamid  Co. 
Organic  Chems.  Div. 

Willow  Island,  WV 

5 

Atlantic  Richfield,  Co. 
Oxirane  International 
Subsid.  Oxirane 

Chem.  Co. 

Bayport,  TX 

18 

Clark  Oil  &  Refining 

Corp.  Clark  Chem. 

Corp.  Subsid. 

Blue  Island,  IL 

24 

Dow  Chem.  U.S.A 

Oyster  Creek,  TX 

127 

Eastman  Kodak  Co. 

Eastman  Chem.  Products 
Inc.,  subsid. 

Tennessee  Eastman  Ce. 

Kingsport,  TN 

36 

Exxon  Corp.  Exxon 

Chem  Co. ,  div . 

Exxon  Chem.  Americas 

Bayway ,  N J 

63 

General  Electric  Co. 
Engineered  Materials 
Group  Plastics 

Business  Operations 

Mount  Vernon,  IN 

109 

Georgia-Pacific  Corp. 

Chem.  div. 

Plaquemine,  LA 

92 

Getty  Oil  Corp. 

Getty  Refining  and 

Marketing  Co.,  subsid. 

El  Dorado,  KS 

25 

The  Goodyear  Tire  and 
Rubber  Co. ,  subsid. 

Bayport,  TX 

5 

Monsanto  Co.  Monsanto 

Chocolate  Bayou,  TX 

136 

Chem.  Intermediates  Co. 


Shell  Chen.  Co 


TABLE  3-1  (cont'd) 


Standard  Oil  Co. 

of  California  Chevron 
Chem.  Co.  subsid. 
Petrochems.  Div. 

Union  Carbide  Corp. 
Chems.  and  Plastics, 
div . 

United  States  Steel 
Corp.  USS  Chems.  div. 


Deer  Park,  TX 
Wilmington,  CA 
Wood  River,  IL 

Richmond,  CA 


Bound  Brook,  NJ 
Institute,  WV 


Haverhill,  OH 


of  iietric  Tons/Year 


and  bisphenol-A;  as  a  paint,  varnish  and  lacquer  solvent;  for  use  in  manufacturing 
cellulose  acetate,  especially  as  a  spinning  solvent  to  clean  and  dry  parts  of  precision 
equipment;  as  a  solvent  for  potassium  iodide  and  permanganate;  as  a  delusterant  for 
cellulose  acetate  and  permanganate  and  cellulose  acetate  fibers;  and  in  the  specification 
testing  of  vulcanized  rubber  products. 


3.3.2  Acetone  Cyanohydrin 

Acetone  cyanohydrin  is  produced  by  only  four  manufacturers  in  the  U.S.  They  are: 


Producer 


Production  Site 


•  Cy/Ro  Indust.,  Inc. 

•  E.I.  du  Pont  de  Nemours  &  Co.,  Inc. 

Chems.  and  Pigments  Dept. 

•  Monsanto  Co. 

Monsanto  Chem.  Intermediates  Co. 

•  Rohm  and  Haas  Co. 

Rohm  and  Haas  Texas  Inc.,  subsid. 


Westwego,  LA 


Memphis,  TN 


Texas  City,  TX 


Deer  Park,  TX 


Since  the  number  of  producers  is  limited  to  four,  data  regarding  annual  production 
.olumes  is  not  presently  available  from  the  Census  Bureau.  The  major  end  uses  of 
acetone  cyanohydrin  include  the  manufacture  of  insecticides  and  as  an  intermediate  for 
organic  synthesis,  especially  of  methyl  methacrylate. 

3.3.3  Acrylonitrile  (inhibited) 

Table  3-2  lists  producers,  production  sites  and  capacities  for  acrylonitrile.  The 
total  annual  U.S.  production  capacity  is  950,000  metric  tons.  Figure  3-2  shows  annual 
production  capacity  by  state,  with  73  percent  of  the  total  produced  in  Texas  and 
Louisiana.  The  major  end  uses  for  acrylonitrile  include  monomer  for  acrylic  and 
modacrylic  fibers  and  high-strength  whiskers;  manufacture  of  alkyl  benzene  sulfonate 
and  acrylonitrile-styrene  copolymers;  production  of  nitrile  rubber;  in  the  cyanoethylation 
of  cotton;  in  the  making  of  synthetic  soil  blocks;  in  organic  synthesis;  as  a  fumigant 
grain;  as  a  monomer  for  a  semiconductive  polymer  that  can  be  used  like  inorganic  oxide 
catalysts  in  dehydrogenation  of  tert-butyl  alcohol  to  isobutylene  in  water;  and  in  the 
production  of  bottles  for  soft  drinks. 
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j  TABLE  3-2 

I  “  PRODUCERS  AND  PRODUCTION  CAPACITY  OF  ACRYLONITRILE  (INHIBITED) 

! 


!  - 
t 

i 

Producer 

Production  Site 

Annual  Capacity 
(Thousands  of 
Metric  Tons 

- 

American  Cyanamid  Co. 
Indust.  Chems.  div. 

New  Orleans,  LA 

120 

E.I.  du  Pont  de  Nemours  4 
Co.,  Inc. 

Petrochems.  Dept. 

Freon  Products  div. 

Memphis,  TN 

122 

Polymer  Intermediates  Dept. 

Beaumont,  TX 

159 

Monsanto  Co. 

Monsanto  Chera. 
Intermediates  Co. 

Chocolate  Bayou,  TX 
Texas  City,  TX 

209 

204 

The  Standard  Oil  Co. 

(Ohio)  Vistron  Corp., 
Subsid.  Chems.  Dept. 

Lima,  OH 

Jii 

TOTAL 

950 
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i’igure  J- A.  Acrylonitrile  (inhibited)  Production-Thousands  of  iietric 


3.3.4  Aerozine-50 


Aerozine-50  is  primarily  used  as  a  propellant  and  is  a  50%/ 50%  mixture  of 
hydrazine  and  unsymmetrical  dimethylhydrazine  (UDMH).  This  propellant  is  formulated 
only  at  Rocky  Mountain  Arsenal  (Denver,  Colorado)  for  exclusive  consumption  of  the 
USAF.  According  to  the  USAF  Directorate  of  Energy  Management  at  Kelly  AFB,  Texas 
the  1980  production  volume  of  Aerozine-50  was  246  metric  tons  (272  tons).  Based  on 
USAF  projections  it  can  be  expected  that  production  will  increase  considerably  in  fiscal 
year  1981  to  an  estimated  473  metric  tons  (522  tons). 

3.3.5  Ethyl  Acrylate  (inhibited) 

Ethyl  acrylate  (inhibited)  is  produced  by  only  four  manufacturers  in  the  U.S.  They 

are: 


Producer 


Production  Site 


Badische  Corp. 


Freeport,  TX 


Celanese  Corp. 

Celanese  Chem.  Co.,  Inc. 


Clear  Lake,  TX 
Pampa,  TX 


Rohm  &  Haas  Co.  Deer  Park,  TX 

Rohm  &  Haas  Texas  Inc.,  subsid. 


Union  Carbide  Corp.  Taft,  LA 

Chems.  and  plastics  div. 


Since  the  number  of  producers  is  limited  to  four,  data  regarding  annual  production 
volumes  is  not  available  from  the  Census  Bureau.  The  major  end  uses  of  ethyl  acrylate 
(inhibited)  are  as  polymers;  in  the  manufacture  of  acrylic  paints;  and  as  chemical 
intermediates. 


3.3.6  Hydrocyanic  Acid 

Table  3-3  shows  the  producers,  production  sites  and  annual  production  volume  for 
hydrocyanic  acid  in  the  U.S.  It  can  be  seen  that  a  total  of  551,000  metric  tons  are 
produced  annually.  Figure  3-3  shows  annual  production  capacity  by  state.  It  can  be  seen 
that  the  majority  produced  is  manufactured  in  Texas  (67%).  The  major  end  uses  of 
hydrocyanic  acid  include  manufacturing  of  acrylonitrile,  acrylates,  adiponitrile,  cyanide 
salts  and  dyes  and  chelating  agents.  Most  of  the  hydrocyanic  acid  produced  is  used 
captively  to  produce  other  chemicals  within  a  plant.  It  is  estimated  that  97  percent  of 
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TABLE  3-3 

PRODUCERS  AND  PRODUCTION  CAPACITY  OF  HYDROCYANIC  ACID 


Annual  Capacity 
(Thousands  of 

Producer  Production  Site  Metric  Tons) 


American  Cyanamid  Co. 
Indust.  Chems.  Div. 

Mew  Orleans,  LA 

15 

Ciba-Geigg  Corp. 
Agricultural  Div. 

St.  Gabriel,  LA 

m 

Plastics  &  Additives  Div. 
Pigments  Dept. 

Glenn  Falls,  N.Y. 

1 

Degussa  Corp. 

Alabama  Group 

Theodore,  AL 

24 

Dow  Chem. 

USA 

Freeport,  TX 

9 

E.I.  du  Pont  de  Nemours 
&  Co. ,  Inc. 

Memphis,  TN 

82 

Chems.  and  Pigments  Dept 

• 

Petrochems.  Dept. 

Beaumont,  TX 

22 

Polymer  Intermediates 

Orange,  TX 

95 

Dept. 

Victoria,  TX 

95 

Monsanto  Co. 

Monsanto  Chem. 

Chocolate  Bayou,  TX 

29 

Intermediates  Co. 

Texas  City,  TX 

29 

Rohm  4  Haas  Co. 

Rohm  4  Haas  Texas 

Inc.,  subsid. 

Deer  Park,  TX 

91 

The  Standard  Oil  Co. 

(Ohio)  Vistron  Corp., 

Lima,  OH 

18 

subsid.  Chems.  Dept. 


TOTAL 


551 


the  HCN  is  produced  as  a  byproduct  of  other  processes,  and  that  3  percent  is  sold  on  the 
merchant  market  thereby  entering  the  transportation  system. 

3.3.7  Isobutane 

Isobutane  production  figures  were  provided  by  the  National  LP-Gas  Association  on 
a  state  regional  basis.  This  data  consists  of  isobutane  produced  at  natural  gas  processing 
plants.  Total  annual  U.S.  production  of  isobutane  is  roughly  288,819  metric  tons. 
Isobutane  is  produced  by  only  four  manufacturers  in  the  U.8. 

Producer 

Air  Products  8c  Chemicals,  Inc., 

Specialty  Gas  Dept. 

Gardner  Cryogenics 

Matheson 

Phillips  Chemical  Co.,  Div. 

Phillips  Petroleum  Co. 

Petrochemicals  Div. 

Technical  Petroleum  Co. 

Union  Carbide  Corp., 

Linde  Specialty  Gases 

Figure  3-4  shows  the  annual  U.S.  production  of  isobutane  by  region.  The  major  end  uses 
of  isobutane  are  for  organic  synthesis;  as  refrigerants,  fuel,  aerosal  propellants,  and  high- 
octane  gasoline  (aviation  fuel);  and  in  the  manufacture  of  synthetic  rubber  and 
instrument  calibration  fluid. 

3.3.8  Methanol 

Table  3-4  shows  producers,  production  sites  and  annual  production  capacity  for 
methanol  in  the  U.S..  It  can  be  seen  that  the  average  annual  production  capacity  of 
methanol  is  roughly  5,041,000  metric  tons.  Figure  3-5  shows  production  capacity  by 
state.  The  majority  of  methanol  (71%)  is  produced  in  Texas.  The  major  end  uses  of 
methanol  (also  known  as  methyl  alcohol)  are  in  the  manufacture  of  formaldehyde  and 
dimethyl  terphthalate;  in  chemical  synthesis  of  methyl  amines,  methyl  chloride,  methyl 
methacrylate,  etc.;  as  an  aviation  fuel  (for  water  injection);  in  the  manufacture  of 
automotive  antifreeze;  as  a  solvent  for  nitrocellulose,  ethylcellulose,  polyvinyl  butyral, 
shellac,  rosin,  manila  resin,  dyes;  as  a  denaturant  for  ethyl  alcohol;  as  a  dehydrator  for 


Production  Site 
Allentown,  PA 

Lyndhurst,  NJ 
Borger,  TX 

Linden,  NJ 
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TABLE  3*4.  PRODUCERS  AMD  PRODfcCTON  CAPAClt  f  5r  MttRAMOL* 


Producer 

Prajuettaa  Itiai 

Annual  Capacity 
(Thousands  of 
Mat*/-  tans) 

Air  Products  end  Chems.,  tee. 
Plastics  Div. 

PeuMcele,  PL 

163 

Allemania  Chcm.  Co 

Plaquemi**,  LA 

290 

Borden  Inc. 

Borden  Chem.  Dir* 

Petrochems  Dir. 

Defeat#,  LA 

380 

Celanese  Corp. 

Celanese  Chem.  Co.,  Inc . 

Bfehet,  TX 

Clear  Latte,  TX 

544 

834 

E.I.  du  Pont  de  Nemours 
&  Co.,  Inc. 

Chems.,  Dyes  and  Pigments 

Dept. 

SeatittMt,  TX 

Dee*  Park*  TX 

544 

726 

Georgia-Pacific  Cosp. 

Chem.  Dir. 

Piagueariae,  La 

435 

Monsanto  Co. 

Monsanto  Chem.  Intermediate* 

Co. 

Tam#  CMy,  TX 

363 

Tenneco  Inc. 

Tenneco  Chems.,  Inc. 

PauAe**,  TX 

290 

TOTAL 

5,041 

Source:  SRI  International..  1961  Dtowaayr  of  Chemical 


ncers. 


Figure  3-5.  Methanol  Production : Thousands  of  Metric  Tons/ Year 

US  Total : j , Oil 


automotive  antifreezes  aa  a  solvent  for  zitrocetiutoee,  ethylcelhtloae ,  polyvinyl  butyral, 
shellac,  rosin,  manila  resin,  dyes;  as  e  dsnatursnt  for  ethyl  alcohol;  as  a  dehydrator  for 
natural  gas;  as  fuel  for  utility  plants  (methyl  tUelh  mi  as  feedstock  for  manufacture  of 
synthetic  proteins  by  continuous  fesmentatisn. 


3.3.9  Methyl  Bromide 

According  to  SRI  International's  19il  Directory  of  Chemical  Producers,  methyl 
bromide  is  manufactured  by  only  two  manufacturers  in  the  U.S.  They  are  Dow 
Chemicals,  U.S.A.  in  Midland,  Ml  and  Great  Lakes  Chemical  Corp.  in  El  Dorado,  AR. 
Since  the  number  of  producers  are  small,  production  volumes  are  not  available  from  the 
Bureau  of  Census.  The  major  end  usee  of  methyl  bromide  are  as  a  soil  and  space 
fumigant;  in  disinfestation  of  potatoes,  tomatoes  and  other  crops;  and  in  organic 
synthesis. 

3.3.10  Monomethylamine  Nitrate 

According  to  the  NTSB  investigation  of  the  Wenatchee,  WA  transportation 
accident  involving  monomethylamine  nitrate  solution  (PRM)  (NTSB-RAR-76-1),  PRM  was 
originally  manufactured  by  E.  L  DuPont  in  Biwabik,  MI  and  shipped  to  its  operations  in 
Dupont,  WA  where  it  was  used  as  a  sensitizer  in  the  formulation  of  an  explosive  called 
TOVEX.  Prior  to  August  6,  1974  when  an  explosion  occurred  in  the  Apple  Yard  at 
Wenatchee,  WA  approximately  18  can  per  year  were  shipped  to  DuPont's  plant. 
Assuming  an  average  of  10,000  gallons  of  PRM  shipped  per  tank  car,  this  means  a  total  of 
180,000  gallons  of  86  percent  monomethylamine  nitrate  solution  were  moved  each  year 
(approximately  560  metric  tons).  However,  the  DOT  special  transportation  permit  for 
this  material  was  suspended  on  August  8,  1974,  thus  suspending  shipments. 

3.3.11  Propylene 

Table  3-5  was  prepared  to  show  producers,  production  sites  and  annual  production 
volume  for  propylene  in  the  U.S.  It  can  be  seen  that  approximately  9,980,000  metric  tons 
are  produced  annually.  Of  these,  64%  are  produced  in  Texas.  Figure  3-6  shows  propylene 
production  by  state.  The  major  end  uses  of  propylene  are  in  the  manufacture  of  isopropyl 
alcohol,  polypropylene,  synthetic  glycol,  acrylonitrile,  propylene  oxide,  heptene,  cumene, 
polymer  gasoline,  acrylic  acid,  vinyl  resins,  and  oxo-chemicals. 


TABLE  3-5 

PROPYLENE  PRODUCERS  AND  PRODUCTION  VOLUME 


Annual  Capacity 
(Thousands  of 

Producer  Production  Site  Metric  Tons) 


Allied  Chem.  Corp./ 

Geismar,  LA 

23 

BASF  Wyandotte  Corp/ 

Borg-Warner  Corp. 

American  Petrofina  Inc. 

Big  Spring, 

TX 

59 

Cosden  Oil  &  Chem.  Co., 

Groves,  TX 

52 

subsid. 

Ashland  Oil,  Inc. 

Ashland,  KY 

75 

Ashland  Chem.  Co.,  div 

Louisville, 

KY 

14 

Petrochems  Div. 

Atlantic  Richfield  Co. 

Channelview, 

TX 

726 

Arco  Chem.  Co.,  div. 

Houston,  TX 

91 

Wilmington, 

CA 

36 

The  Charter  Co. 

Houston,  TX 

109 

Charter  Oil  Co.,  subsid. 
Charter  International  Oil 
Co.,  subsid. 


Chemplex,  Co. 

Clinton,  IA 

79 

Cities  Service  Co. 

Chems  &  Minerals 

Group  Petrochems.  Div. 

Lake  Charles,  LA 

254 

Clark  Oil  &  Refining 

Corp.  Clark  Chem. 

Corp.  Subsid. 

Blue  Island,  IL 

Wood  River,  IL 

132 

29 

The  Coastal  Corp. 

Coastals  States 

Marketing,  Inc.  subsid. 

Corpus  Christi,  TX 

25 

Conoco  Inc. 

Conoco  Chems.  Co.  Div. 

Chocolate  Bayou,  TX 

Lake  Charles,  LA 

249 
1 1 

Corpus  Christi 

Petrochem  Co. 

Corpus  Christi,  TX 

254 

Dow  Chem.  U.S.A. 

Freeport,  TX 

Plaquemine,  LA 

249 

3^9 
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TABLE  3-5  (oont’d) 
Orange,  TX 


E.I.  du  Pont  de 

Nemours  A  Co.,  Znc. 
Polymer  Products  Dept. 

Eastman  Kodak  Co. 

Eastman  Chem.  Products, 
Inc.,  subs id.  Texas 
Eastman  Co. 

El  Paso  Natural  Gas  Co. 

El  Paso  Products  Co., 
subsid. 

Enterprise  Products  Co. 
Enterprise  Petrochems 
Co.,  subsid. 

Exxon  Corp.,  Exxon 
Chem.  Co.,  div.  Exxon 
Chem.  Americas 

Getty  Oil  Co.,  Getty 
Refining  &  Marketing 
Co.,  subsid. 

The  BF  Goodrich  Co. 

BF  Goodrich  Chem.  Group 

Gulf  Oil  Corp 

Culf  Oil  Chems.  Co. 
Petrochems.  Div. 

InterNorth,  Inc. 

Northern  Petrochem,  Co. 
subsid.  Petrochems.  Div. 

Marathon  Oil  Co. 


Mobil  Corp.,  Mobil 
Oil  Corp,  Mobil  Chem. 
Co.,  div.  Petrochems., 
div . 

Monsanto  Co. 

Monsanto  Chem. 
Intermediates  Co. 

Phillips  Petroleum  Co. 
Petrochems.  Div. 


Longview,  TX 

Odessa,  TX 

Mont  Belvieu,  TX 

Baton  Rouge,  LA 
Baytown,  TX 
Bayway,  NJ 

Delaware  City,  DE 
El  Dorado,  KS 

Calvert  City,  KY 

Cedar  Bayou,  TX 
Philadelphia,  PA 
Port  Arthur,  TX 

Morris,  IL 

Detroit,  MI 
Texas  City,  TX 

Beaumont,  TX 

Chocolate  Bayou,  TX 

Sweeny,  TX 


TABLE  3-5  (cont'd) 


I 


! 

1 

I 


Shell  Chem.  Co. 

Deer  Park,  TX 

862 

Norco,  LA 

227 

Wilmington,  CA 

50 

Wood  River,  IL 

113 

Standard  Oil  Co.  of 

El  Segundo,  CA 

48 

California.  Chevron 

Richmond,  CA 

86 

Chem.  Co.,  subsid. 

Petrochems.  Div. 

Standard  Oil  Co. 

Chocolate  Bayou,  TX 

363 

(Indiana)  Amoco 

Sugar  Creek,  MO 

16 

Chems.  Corp,  subsid. 

Texas  City,  TX 

175 

Standard  Oil  Co. 

Whiting,  IN 

136 

(Indiana)  Amoco  Oil 

Wood  River,  IL 

59 

Co.,  subsid. 

Yorktown,  VA 

7 

The  Standard  Oil 

Lima,  OH 

122 

Co.  (Ohio) 

Sun  Co. ,  Inc . 

Corpus  Christi,  TX 

45 

Sun  Oil  Co.  of  PA 

Marcus  Hook,  PA 

179 

subsid.  Sun  Petroleum 

Toledo,  OH 

23 

Products  Co.,  subsid 

Texaco  Inc. 

Port  Arthur,  TX 

227 

Texaco  Chem.  Co.  Div. 

Port  Neches,  TX 

66 

Westville,  NJ 

~5 

Texas  City  Refining  Inc. 

Texas  City,  TX 

50 

Tosco  Corp. 

Duncan,  OK 

34 

Union  Carbide  Corp. 

Seadrift,  TX 

50 

Chems  and  Plastics  Div 

Taft,  LA 

191 

Texas  City,  TX 

88 

Torrance,  CA 

20 

Union  Oil  Co.  of  CA 

Beaumont,  TX 

29 

Union  Pacific  Corp. 

Corpus  Christi,  TX 

73 

Champion  Petroleum 

Co.,  subsid. 

United  States 

Houston,  TX 

54 

Steel  Corp.  USS 

Chems. ,  Div . 

TOTAL 

9,980 
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TABLE  3-6 

SODIUM  HYDROSULFIDE  SOLUTION  PRODUCERS  AND  PRODUCTION  VOLUME 

Annual  Capacity 
(Thousands  of 


Producer 

Production  Site 

Metric  Tons 

Chera.  Products  Corp. 

Cartersville ,  GA 

2 

Dow  Chem.  USA 

Magnolia,  AK 

n/a 

Merichem  Co. 

Houston,  TX 

n/a 

PPG  Indust . ,  Inc . 

Natrium,  WV 

29 

Chems.  Group 

Chem.  Division-U.S . 

Stauffer  Chem.  Cc. 

Delaware  City,  DE 

18 

Indust.  Chem.  Div. 

Dominguez,  CA 

4 

Tosco  Corp. 

El  Dorado,  AK 

n/a 

West  Chem.  Products.  Inc 
West  Agro-Chemical  Inc 

Eighty  Four,  PA 

1  •  f 

n/a 

subsid. 

Witco  Chem.  Corp. 

Taft,  LA 

2 

Argus  Chem.  Div. 

TOTAL 

55 
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state.  It  appears  that  the  major  production  of  this  commodity  occurs  in  West  Virginia 
and  Delaware.  Sodium  hydrosulfide  is  used  principally  in  paper  pulping;  processing  of  dye 
stuffs;  in  rayon  and  cellophane  desulfurizing;  for  dehairing  hides;  and  as  a  bleaching 
reagent. 

3.3.13  Sodium  Hydroxide  Solution 

Table  3-7  shows  producers,  production  sites  and  volumes  for  sodium  hydroxide  in 
the  U.S.  It  can  be  seen  that  approximately  13,844,000  metric  tons  of  this  commodity  are 
produced  annually.  Figure  3-8  shows  the  U.S.  distribution  of  sodium  hydroxide 
manufacture  by  state.  The  major  end  uses  of  sodium  hydroxide  are  in  chemical 
manufacture;  in  rayon  and  cellophane  production;  in  petroleum  refining;  in  pulp  and 
paper;  in  aluminum;  in  detergents,  soap,  and  textile  processing;  in  vegetable  oil  refining; 
for  reclaiming  rubber;  for  regenerating  ion  exchange  resins;  in  organic  fusions;  for 
peeling  of  fruits  and  vegetables  in  the  food  industry;  for  laboratory  applications;  and 
etching  and  electroplating. 

3.3.14  Styrene  Monomer  (inhibited) 

Table  3-8  shows  producers,  production  sites  and  volumes  for  styrene  monomer 
(inhibited)  in  the  U.S.  This  table  shows  that  approximately  4,078,000  metric  tons  of 
styrene  monomer  are  produced  annually.  Figure  3-9  shows  styrene  monomer  production 
by  state.  It  can  be  seen  that  94%  of  the  total  produced  is  manufactured  in  Texas  and 
Louisiana  by  oil,  natural  gas  and  chemical  companies.  Much  of  the  styrene  produced  is 
used  captively  for  production  of  other  chemicals  and  materials.  The  major  end  uses  of 
styrene  monomer  are  for  manufacture  of  polystyrene  plastics;  in  the  production  of  ion 
exchange,  alkyl  benzene  sulfonate  and  styrene-acrylonitrile  polymer  resins;  as  protective 
coatings  (styrene-butadiene  latex;  alkyds);  in  styrenated  polyesters;  in  the  production  of 
ruhber-modified  polystyrene  and  copolymer  resins;  and  as  intermediates. 

3.3.15  Toluene 

Table  3-9  shows  producers,  production  sites  and  annual  production  volume  for 
toluene  in  the  U.S.  Approximately  591,000  metric  tons  of  toluene  are  produced 
annually.  The  production  of  toluene  by  state  is  shown  in  Figure  3-10.  It  can  be  seen  that 
62%  of  all  toluene  is  manufactured  in  Texas.  Most  of  the  toluene  is  manufactured  from 
catalytic  reformate  from  oil  and  natural  gas  catalytic  cracking  operations.  The  major 
end  uses  of  toluene  are  in  aviation  gasoline  and  high-octane  blending  stock;  in  benzene, 
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TABLE  3-7 

SODIUM  HYDROXIDE  PRODUCERS  AND  PRODUCTION  VOLUME 


Annual  Capacity 
(Thousands  of 

Producers  Production  Sites  Metric  Tons) 


Aluminum  Co.  of  America 

Point  Comfort,  TX 

165 

BASF  Wyandotte  Corp. 

Geismar,  LA 

327 

Indust.  Chems.  Group 

Basic  Chems.  Div. 

Brunswick  Pulp  A  Paper 

Brunswick,  GA 

31 

Inc.,  Brunswick  Chem. 

Co.,  div. 

Champion  International 

Canton,  NC 

29 

Corp.  Champion  Papers 

div. -Chems  and 

Pasadena,  TX 

22 

Associated  Products 

Chemtech  Indust.  Inc. 

Solvay,  NY 

N.A. 

Eastern  Div. 

Convent  Chem.  Corp. 

Calvert  City,  KY. 

127 

Diamond  Shamrock  Corp. 

Deer  Park,  TX 

383 

Indust  Chems  &  Plastics 

Delaware  City,  DE 

16 1 

Unit.,  Electro  Chems 

La  Porte,  TX 

533 

Div. 

Mobile,  AL 

44 

Muscle  Shores,  AL 

164 

Dow  Chemical,  U.S.A. 

Freeport,  TX 

2,445 

Midland,  MI 

282 

Oyster  Creek,  TX 

349 

Pittsburg,  CA 

249 

Plaquemine,  LA 

1,148 

E.I.  du  Pont  de  Nenours 

Corpus  Crhistie,  TX 

326 

A  Co. ,  Inc . 

Petrochems.  Dept. 

Freon  Products  Div. 

FMC  Corp.  Indust. 

South  Charleston,  WV 

290 

Chem.  Group 

Fort  Howard  Paper  Co. 

Green  Bay,  WI 

7 

Muskogee,  OK 

5 

TABLE  3-7  (cont'd) 


i 


1 

Gen.  Electric.  Co. 

Mount  Vernon,  IN 

54 

i 

j  ’ 

Engineered  Materials 
Group  Plastics 

Business  Operations 

Georgia-Pacific  Corp. 

Bellingham,  WA 

78 

1 

•< 

Chem.  Div. 

Plaquemine,  LA 

425 

%  _ 

Hercules  Inc. 

Hopewell,  VA 

32 

ICI  Americas  Inc. 

Baton  Rouge,  LA 

154 

r 

k» 

Petrochems.  Div. 

International  Minterals 

Niagra  Falls,  NY 

N.A. 

*  ^ . 

and  Chem.  Corp.  IMC 

Orrington,  ME 

79 

Chem.  Group  Indust. 
Chems.  Div. 

Kaiser  Aluminum  and 

Gramercy,  LA 

209 

Chem.  Corp.  Kaiser 
Indust.  Chems.  Div. 

K.A.  Steel  Chems.  Inc. 

Lemont,  IL 

N.A. 

L 

Steelco  Chem.  Corp. 
subsid . 

Linden  Chems  and  Chems. 

Brunswick,  GA 

104 

Div. 

Acme,  NC 

50 

■  - 

Linden,  NJ 

163 

i 

Moundsville,  WV 

86 

1 

Syracuse,  NY 

91 

,•  - 

Monsanto  Co. 

Sauget.  IL 

44 

* 

*» 

Monsanto  Chem. 
Intermediates  Co. 

Occidental  Petroleum 

Montague,  MI 

82 

Corp.  Hooker  Chem.  COrp 

Niagara  Falls,  NY 

279 

subsid.  Indust.  Chems 

Tacoma,  WA 

195 

i 

Group  Operations  Div. 

Taft,  LA 

562 

Olin  Corp. 

Augusta,  GA 

112 

Olin  Chems  Group 

Charleston,  TN 

253 

3 

McIntosh,  AL 

508 

j 

Niagra  Falls,  NY 

93 

j  ““ 

Pennwah  Corp. 

Calvert  City,  KY 

120 

u 

Chems  Group 

Portland,  OR 

188 

1 

Inorganic  Chem.  Div. 

Tacoma,  WA 

90 

“5  _ 

Wynndotte,  MI 

100 

»"  — 

i 

b. 

*  •“-  *.  \  *,  ,  .  *  * 

-* -•  .  A  -• JT  .  -V  -  -  g.  - 
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TABLE  3-7  (eont ’d) 


PPG  Indust.  Inc. 

Chems.  Group 
Chem.  Division-U.S. 

Richardson-Merrell,  Inc. 
J.T.  Baker  Chen.  Co., 
subsid. 

Shell  Chen.  Co. 

Stauffer  Chem.  Co. 
Indust.  Chem.  Dlv. 


Vulcan  Materials  Co. 
Chems.  Div. 


Barberton,  OH 
Lake  Charles,  LA 
Natrium,  VV 

Phillipsburg,  NJ 


Deer  Park,  TX 

Henderson,  NE 
Le  Moyne,  AL 
St,  Gabriel,  LA 

Denver  City,  TX 
Gelsmar,  LA 
Port  Edwards,  WI 
Wichita,  XA 


Weyeerhaeuser ,  Co 


Longview,  WA 


502 


Figure  )-8.  Sodium  Hydroxide  Productron-Thousands  of  Metric  Tons/Year 

U.S.  Total: 13,844 


TABLE  3-8 

STYRENE  MONOMER  (INHIBITED)  PRODUCERS  AND  PRODUCTION  VOLUME 


Annual  Capacity 
(Thousands  of 


Producers 

Production  Sites 

Metric  Tons) 

American  Hoechst  Corp 
Indust.  Chems.  Div. 
Petrochems.  Div. 

Plast  cs  Div. 

Baton  Rouge,  LA 
Bayport,  TX 

272 

408 

Atlantic  Richfield  Co. 
Arco/Polymers ,  Inc . , 
subsid.;  Oxirane 
Internat'l.,  subsid. 
Oxirane  Chem.  Co. 
(Channelview) 

Beaver  Valley,  PA 
Channel v lev,  TX 

100 

454 

Cos-Mar.  Inc. 

Carviller  LA 

590 

Dow-Chem.  USA 

Freeport rTX 

Midland,  MI 

689 

136 

El  Paso  Natural  Gas 

Co. ,  El  Paso 

Products  Co.*  subsid. 

Odessa,  TX 

115 

Gulf  Oil  Copp. 

Gulf  Oil  Chems.  Co. 
Petrochems.  Div. 

St.  James,  LA 

272 

Monsanto  Co. 

Monsanto  Chem. 
Intermediates  Co. 

Texas  City,  TX 

680 

Standard  Oil  Co. 

(Indiana)  Amoco 

Chems.  Corp.,  subsid. 

Texas  City,  TX' 

272 

Sun  Co.,  Inc.,  Sun  Oil' 

Co.  of  Pennsylvania,, 
subsid.  Sun  Petroleum 
Products  Co.,  subsid. 

Corpus  Christi,  TX 

36 

United  State  Steel 

Corp.  USS  Chems.,  Div. 

Houston,  TX 

54 

TOTAL 


4 ,078 


[•igurc*  3-9  Styrene  rionomer  Production-Tnousands  of  Metric  Tons /Yea r 
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TABLE  3-9 

TOLUENE  PRODUCERS  AND  PRODUCTION  VOLUME 


r»1 

,  4 


1 


Producer 

Production  Site 

Annual  Capacity 
(Thousands  of 
Metric  Tons) 

American  Petrofina  Inc. 

Beaumont,  TX 

17 

American  Petrofina  Co. 
of  Texas,  subaid. 

Cosden  Oil  &  Chem. 

Big  Spring,  TX 

23 

Co.,  subsid. 

Ashland  Oil,  Inc. 

Ashland,  KY 

14 

Ashland  Chem.  Co.  div. 

North  Tonawanda,  NY 

11 

Petrochems.  div. 

Atlantic  Richfield  Co. 

Channelview,  TX 

15 

Arco  Chem.  Co. ,  div 

Houston,  TX 

17 

Wilmington,  CA 

17 

Bethlehem  Steel  Corp. 

Sparrows  Point,  MD 

7 

CF  &  I  Steel  Corp. 

Pueblo,  CO 

N.  A. 

The  Charter  Co. 

Houston,  TX 

5 

Charter  Oil  Co.,  subsid. 

Charter  International 

Oil  Co. ,  subsid 

The  Coastal  Corp. 

Corpus  Christie,  TX 

8 

Coastal  States  Marketing 

Inc.,  subsid. 

Crown  Central 

Pasedena,  TX 

6 

Petroleum  Corp. 

Chem. Div. 

Dow  Chem.  U.S.A. 

Freeport,  TX 

2 

Exxon  Corp. 

Baytown,  TX 

57 

Exxon  Co. ,  U.S.A. 

Getty  Oil  Co. 

Deleware  City,  DE 

15 

Getty  Refining  and 

El  Dorado,  KS 

3 

Marketing  Co.  subsid. 

Gulf  Oil  Corp. 

Alliance,  CA 

27 

Gulf  Oil  Chems.  Co. 

Philadelphia,  PA 

13 

Petrochems.  Div. 

Port  Arthur,  TX 

24 
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TABLE  3-9  (cont'd) 


Kerr-McGee  Corp.  Corpus  Christie,  TX 

Southwestern  Refining 
Co.,  Inc.,  subsid. 

LTV  Corp.  Jones  Aliquippa,  PA 

and  Laughlin  Steel  Corp. 
subsid.  Eastern  Div. 

Marathon  Oil  Co.  Texas  City,  TX 

Mobil  Corp.  Beaumont,  TX 

Mobil  Oil  Corp. 

MobilChem.  Co.,  div. 

Petroehems  div. 

Monsanto  Co.  Chocolate  Bayou,  TX 

Monsanto  Chem. 

Intermediates  Co. 

Nueoes  Petrochem  Co.  Corpus  Christie,  TX 

Phillips  Petroleum  Co.  Sweeney,  TX 

Petroehems.  Div. 

Phillips  Puerto  Rico  Core 
Inc.,  subsid 

Shell  Chem.  Co.  Deer  Park,  TX 

Sun  Co.,  Inc.  Corpus  Christie,  TX 

Sun  Oil  Co.  of  PA,  Marcus  Hook,  PA 

subdiv,  Sun  Petroleum  Toledo,  OH 

Products  Co.  Subsid.  Tulsa,  OK 

Tenneco  Inc.  Chalmette,  LA 

Tenneco  Oil  Co.,  div. 

Texaco  Inc.  Port  Arthur,  TX 

Texaco  Chem.  Co.,  div.  Westville,  NJ 

Union  Carbide  Corp.  Taft,  LA 

Chems.  &  Plastics,  div. 

Union  Oil  Co.  of  CA  Beaumont,  TX 

Lemont,  IL 

Union  Pacific  Corp.  Corpus  Christie,  TX 

Champion  Petroleum 
Co . ,  subsid  . 

United  States  Steel  Clarion,  PA 

Corp.  USS  Chems.,  div.  Geneva,  UT 


phenol  and  caprolactam;  as  a  solvent  for  paints  and  coatings,  gums,  resins,  most  oils, 
rubber,  vinyl  organosols;  as  a  diluent  and  thinner  in  nitrocellulose  lacquers;  as  an 
adhesive  solvent  in  plastic  toys  and  model  airplanes;  in  chemical  processing  of  benzoic 
acid,  benzl  and  benzoyl  derivatives,  saccharin,  medicines,  dyes  and  perfumes;  as  a  source 
of  toluene  diiscyanates  (polyurethane  resins);  in  explosives  (TNT)  manufacture;  in  the 
production  of  toluene  sulfonates  (detergents);  and  as  a  scintillation  counter. 

3.3.16  Vinyl  Acetate 

Table  3-10  shows  producers,  production  sites  and  annual  production  volume  for 
vinyl  acetate  in  the  U.S.  This  table  shows  that  approximately  1,088,000  metric  tons  of 
vinyl  acetate  are  produced  annually.  Figure  3-11  shows  vinyl  acetate  production  volume 
by  state.  It  can  be  seen  that  all  production  of  vinyl  acetate  occurs  in  the  South  Central 
region,  with  1,020,000  metric  tons  (94%  of  the  total)  being  manufactured  in  Texas.  The 
major  end  uses  of  vinyl  acetate  include  the  manufacture  of  polyvinyl  acetate,  polyvinyl 
alcohol,  polyvinyl  butyral,  and  polyvinyl  chloride-acetate  resins  which  are  used  in  latex 
paints;  in  paper  coating;  as  adhesives;  in  textile  finishing;  and  in  safety  glass  interlayers. 

3.4  SHIPMENT  QUANTITIES 

Table  3-11  shows  the  distribution  of  commodities  shipped  by  various  modes  of 
transportation  in  the  U.S.  Data  was  obtained  from  the  Census  of  Transportation  and 
shipment  modes  were  classified  as  rail,  highway  and  other.  Transport  modes  classified  as 
"other"  include  such  carrier  types  as  barge,  pipeline,  and  aircraft.  Based  upon  the 
classification  indices  used  in  the  census  data  several  commodities  were  grouped  into 
commodity  types.  Thus,  not  all  modal  distributions  are  commodity  specific,  but  appear 
to  be  indicative  of  the  variation  of  shipments  between  different  transportation  modes. 
Of  the  11  commodity  classes  it  appears  that  the  rail  mode  resulted  in  the  largest 
shipment  volume  in  six  classes;  while  both  highway  and  "other"  transport  classes  resulted 
in  the  largest  shipment  frequency  in  two  classes,  respectively.  Overall,  the  rail  mode 
resulted  in  56  percent  of  all  shipments,  while  the  highway  resulted  in  30  percent  and 
"other"  modes  14  percent 

3.5  CONTAINERS  REOUIRED  FOR  SHIPPING 

Types  of  containers  which  can  be  used  in  transporting  the  chemicals  and 
propellants  are  outlined  in  Title  49  of  the  Code  of  Federal  Regulations.  It  should  be 
noted  that  the  types  of  containers  which  can  be  used  for  highway  and  rail  transport  will 
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TABLE  3-10 

VINYL  ACETATE  PRODUCERS  AND  PRODUCTION  VOLUME 

Annual  Capacity 
(Thousands  of 

Producer  Production  Site  Metric  Tons) 


Borden  Inc.,  Bordon 

Geismar,  LA 

68 

Chem.  Div.  Petrochems. 
Div. 

Bay  City,  TX 

193 

Celanese  Chem.  Co.,  Inc. 

Clear  Lake,  TX 

193 

E.I.  du  Pont  de  Nemours 
and  Co. ,  Inc. 

Polymere  Products  Dept. 

La  Porte,  TX 

181 

National  Distillers  A 

Chem.  Corp. 

Chems.  Div.  U.S.  Indust 
Chems.  Co.,  Div. 

Deer  Park,  TX 

272 

Union  Carbide  Corp. 

Texas  City,  TX 

18 1 

Chems  A  Plastics,  div. 


TOTAL 


1  ,088 


* 


o 

. — . 

r— » 

■rH  iH 

3 

3 

c 

o 

- — s 

<— 1  >> 

•r-l 

4-3 

•1— 1 

•rH 

(V 

O  *>X 

r-l 

rH 

<o 

o 

XI 

C  3 

T3 

>>  <v  *» 

o  3 

o 

*0  4-3 

•rH 

Sr, 

co  -h 

go  -h 

t)H  CB 

>><H  C 

c 

c  3 

c 

>5 

bO  C 

■o 

<  TO  0 

U  It  4) 

<0 

CO  3 

<0 

• 

X 

t-  co 

>*l 
1  % 

C  r-l 

CI*J  - 

3  £- 

JC 

<c 

to  o 

0 

o  >, 

3  3 

<o  -h  a*  a) 

CO  —i  >> 

4-3 

CO 

t. 

3 

c 

C  3 

Tl 

o  co 

3  E  3  r-t 

3  E  *5 

(V 

T>  r-l 

o 

C 

3 

IH  0 

a  o 

O  3  <  *n 

O  0)  CO 

X 

•H  >) 

C- 

E  t- 

3  X  ■■ — '  t- 

Sr-*' 

3  c 

r-l 

r. 

o 

|H  -D 

B 

c3 

O  T5 

CO  4-3  «-n 

C  O 

<  -rH 

CO 

CO 

CO  >> 

B 

CJ  ?►> 

<0  OH  4) 

co  co 

CO 

> 

•rH 

r-l 

3 

•H  X 

V 

u 

X 

H  O*)  C*> 

r-l  O  4-3 

r-l 

O  N-r 

t. 

(0 

C 

C_  — ' 

E 

r- 1  ’H  O  O  It 

r-l  — 1  3 

o 

•rH 

4-3 

O 

o 

4-3 

3  • 

4)  C  3HH 

3  C  3 

x 

C  CO 

00 

•rH 

■U 

CO  CO  r-N 

■H  "O 

O  IfC  >,>i 

3  <0  TS 

o 

(0  4-> 

3 

E 

3 

3  X  X 

TJ  O 

OTbOOS-t- 

41  600 

o 

bC  r-l 

T3 

3 

O 

TZ  -H  .r! 

o  co 

•h  t-  t,  3  O 

•rH  £■«  &* 

i— i 

t-  CO 

C 

X  c 

C  3  3 

CO  — ' 

SOfc<< 

X  O  Oh 

< 

O  CO 

IH  O 

V-/ 

IH  <  «S 

3-36 


Liquefied  Petroleum 
and  Coal  Gases 

(isobutane,  propylene)  10,269  6,079  3,574  616 
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vary  based  on  the  type  of  commodity  being  shipped.  Various  shipping  containers  are 
available  including  cylinders,  tank  cars,  cargo  tanks,  portable  tank  containers,  and 
overpack  containers  such  as  wooden  and  fiberboard  boxes  and  polystyrene  packages.  The 
following  discussion  identifies  the  types  of  cylinders,  tank  cars,  cargo  tanks  and  portable 
tank  containers  for  shipping  each  chemical. 

Commodity  specific  requirements  for  container  types  and  specifications  can  be 
found  in  49  CFR,  Parts  100-179.  A  list  of  the  applicable  container  requirements 
including  restrictions  on  container  specifications  and  volumes  for  each  commodity  is 
given  in  Table  3-12.  An  overview  of  container  types  approved  for  the  16  commodities  is 
given  in  Table  3-13.  The  container  specifications  for  each  chemical  are  discussed 
individually. 

3.5.1  Acetone 

Acetone,  a  flammable  liquid  with  a  flash  point  of  0°F,  can  be  shipped  in  packaging 
and  containers  as  outlined  in  Section  173.119  of  49  CFR.  These  include  5  gallon  glass 
carboys;  17E  and  17C  metal  drums;  5,  5A,  5B,  5C,  5M  metal  barrels  or  drums;  10  gallon 
pails;  42B,  42C  or  42H  aluminum  barrels  or  drums;  cylinders,  tank  cars,  tank  motor 
vehicles,  and  portable  tank  containers.  The  cylinders,  tank  cars,  cargo  tanks  and 
portable  tanks  approved  for  acetone  use  with  the  applicable  container  specifications  are 
shown  in  Tables  3-14. 

3.5.2  Acetone  Cyanohydrin 

Acetone  cyanohydrin,  a  Poison  B,  can  be  shipped  in  containers  specified  in  Section 
173.346  of  49CFR.  These  include  Spec.  5,  5A,  5B,  5C,  17C,  173,  37A,  37B  metal  drums;  1 
quart  glass  or  earthenware  and  gallon  metal  inside  containers;  cylinders,  tank  cars,  cargo 
tanks  and  portable  tanks.  The  cylinders  specified  for  acetone  cyanohydrin  are  similar  to 
those  for  acetone  with  the  exception  of  specification  4E,  9,  39,  40  or  41  packagings 
which  may  not  be  charged  and  shipped  with  a  Poison  B  material.  The  tank  cars,  cargo 
tanks  and  portable  tanks  specified  for  acetone  cyanohydrin  service  and  applicable 
container  specifications  are  shown  in  Table  3-15. 

3.5.3  Acrylonitrile 

The  types  of  shipping  containers  and  applicable  container  specifications  for 
acrylonitrile  are  the  same  as  those  for  acetone  with  the  addition  of  some  drums;  inside 
and  overpack  containers  (173.119(b))  because  acrylonitrile  has  a  higher  flash  point  than 
acetone. 
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TABLE  3-12 

REGULATIONS  APPLICABLE  TO  CONTAINER  REQUIRMENTS 
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Container  specifications  found  in  parts  178  and  179  in  the  commodity  specific  sections. 


TABLE  3-12  (continued) 


TABLE  3-13 

:r  ttpes  for  all 


TABLE  3-14 

CYLINDERS,  TANK  CARS,  CARGO  TANKS,  AND 
PORTABLE  TANK  CONTAINERS  SPECIFIED  FOR  ACETONE  SERVICE 


Cylinders  (specifications 
section) : 


Tank  Cars  (specifications 
section) : 


Cargo  Tanks  (specifications 
section) : 


Portable  Tanks  (specifications 
section) : 


3;  3A  (178.36)  3AA  (178.37);  3B 
(178.38);  3BN  (178.39);  3D 
(178.41);  3E  (178.42);  4 
(178.48);  4A  (178.49);  4B 
(178.50);  4BA  (178.51);  4BW 
(178.61);  4E  (178.68);  9;  25; 
26;  38;  39  (178.65);  40;  41 


103;  103W;  103ALW;  103DW;  104; 
104W;  1 1 1 A60ALWI ;  111A60FI; 
111A60WI;  111A100W3;  111A100W4; 
111A100W6;  115A60WI;  115A60ALW; 
115A60W6  (179.200);  105A100; 
105A100ALW;  109A100ALW; 
109A300W;  1 12A200W;  112A400F; 
114A340W  (179.100);  106A500X; 
106A800XNC;  106A800NCI; 

110A500W  (179.300) 


MC300;  MC301;  MC302;  MC303; 
MC304;  MC305  (178.340);  MC306 
(178.341);  MC307  (178.342); 
MC330;  MC331  (178.337) 


DOT  51  (178.245);  DOT  57 
(158.253) 


TABLE  3-15 

TANK  CARS,  CARGO  TANKS  AND  PORTABLE  TANK 
CONTAINERS  SPECIFIED  FOR  ACETONE  CYANOHYDRIN  SERVICE 


Tank  Cars  (specifications 

section):  103;  103W;  103A;  103ALW;  103AW 

103BW;  104;  104W;  109A300ALW; 

1 1 1 A60ALW1 ;  111A60F1;  111A60W1 
111A60WZ;  111A100W4;  115A60W6 
(179.200);  105A100;  105A100W 
(179.100) 


Cargo  Tanks  (specifications 
section) : 


MC300;  MC301;  MC302;  MC303; 
MC305  (178.340);  MC306 
(178.341);  MC310  (178.342); 
MC312  (178.343) 


Portable  Tanks  (specifications 
section) : 


DOT  51  (178.245) 
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3.5.4  Aerozine-50 


Aerozine-50  is  composed  of  a  50%/50%  mixture  of  UDMH  and  hydrazine,  and  is 
formulated  at  Rocky  Mountain  Arsenal  for  USAF  consumption.  It  can  be  shipped  only  in 
Air  Force  R-16  and  R-17  trailers  or  commercially  owned  and  operated  tank  motor 
vehicles  covered  under  DOT  exemption  DOT-E3121.  The  commercially  owned  vehicles 
are  operated  by  WS.  Hatch  Co.,  Pacific  Intermountain  Express,  and  Lemmon  Transport 
Co.,  Inc. 


3.5.5  Ethyl  Acrylate 

Shipping  containers  and  applicable  container  specifications  for  ethyl  acrylate  are 
the  same  as  those  for  acrylonitrile. 

3.5.6  Hydrocyanic  Acid 

Hydrocyanic  acid  can  be  shipped  in  metal  cans  surrounded  by  absorbent  inert 
material  overpacked  in  wodden  or  fiberboard  boxes  with  waterproof  liners;  metal 
cylinders  or  tank  cars  as  a  Class  A  poison.  The  types  of  cylinders  and  their  specifications 
approved  for  hydrocyanic  acid  service  are  3A480  (Section  178.36),  3AA480  (Section 
178.37),  and  3A480X  (Section  178.43).  The  tank  cars  in  which  hydrocyanic  acid  can  be 
shipped  with  the  sections  of  49CFR  detailing  the  specifications  are  105A500W  (Section 
179.100)  and  105A600W  (Section  179.101).  Each  tank  car  in  HCN  service  must  be 
stencilled  "Hydrocyanic  Acid"  as  per  Section  172.330  of  49CFR. 

3.5.7  Isobutane 

Isobutane  can  be  shipped  in  cylinders,  tank  cars,  cargo  tanks  and  portable  tank 
containers  as  a  flammable  gas.  Table  3-16  shows  the  types  of  cylinders  which  can  be 
used  for  shipping  isobutane. 

The  types  of  tank  cars  for  shipping  isobutane  along  with  the  specification  sections 
are  105A100  (179.100),  105A100W  (179.100),  111A100W4  (179.200),  105A200W  (179.100), 
105A200ALW  (179.100),  105A300W  (179.100),  112A340W  (179.100),  114A340W  (179.100), 
114A400W  (179.100),  105A400W  (179.100),  112A400F  (179.100),  112A400W  (179.100), 
105A500W  (179.100),  106A500X  (179.300)  and  105A600W  (179.100). 

The  cargo  tanks  and  portable  tank  containers  permitted  for  isobutane  service  are 
the  DOT  51  (Section  178.245),  MC  330  and  MC  331  (Section  178.337). 


TABLE  3-16 

CYLINDERS  APPROVED  FOR  SHIPPING  ISOBUTANE 
(LIQUEFIED  PETROLEUM  GAS) 


Cylinders  (specifications 

section):  3;  3A  (178.36);  3AA  (178.37); 

3E  (178.42);  4  (178.48);  4A 
(178.49);  4B  (178.50);  4BA 
(178.51);  4B240ET  (178.55);  4BW 
(178.61);  4P240X;  4B24FLW 
(178.54);  4E  (178.68);  9;  25; 
26;  38;  39  078.65);  41 


3.5.8  Methanol 


Methanol  can  be  shipped  in  glass  carboys,  drums  and  barrels,  pails,  glass,  and 
earthenware  containers,  aluminum  drums,  cylinders,  tank  cars,  cargo  tanks  and  portable 
tank  containers  as  a  flammable  liquid  with  a  flash  point  of  65°F.  The  specified  shipping 
containers  and  applicable  sections  of  49  CFR  detailing  container  specifications  are  the 
same  as  those  for  acrylonitrile. 

3.5.9  Methyl  Bromide 

Methyl  bromide  can  be  transported  in  specification  5A  metal  drums;  overpacked  1 
pound  metal  cans;  cylinders;  tank  cars;  and  cargo  tanks.  The  cylinders,  tank  cars  and 
cargo  tanks  specified  for  methyl  bromide  service  with  the  applicable  container 
specification  sections  of  49  CFR  are  shown  in  Table  3-17. 

3.5.10  Monomethylamine  Nitrate  (PRM) 

In  1968  Dupont  was  authorized  by  the  DOT  'a  ship  this  material  classed  as  a 
flammable  solid,  further  identified  as  an  85-86%  aqueous  solution  of  monomethylamine 
nitrate  crystals  in  DOT  specification  103ALW  and  103W  tank  cars  (179.200)  and  MC306, 
MC307  and  MC312  cargo  tanks.  However,  following  the  explosion  at  the  Apple  Yard  in 
Wenatchee,  WA  in  1974,  the  special  permit  DOT5737  was  suspended. 

3.5.11  Propylene 

Propylene,  like  isobutane,  is  a  liquefied  petroleum  gas  and  can  be  shipped  in  the 
same  container  types  as  isobutane. 

3.5.12  Sodium  Hydrosulfide 

Sodium  hydrosulfide  is  not  a  DOT  regulated  hazardous  material  and  has  no 
required  container  or  container  specifications  in  49  CFR. 

3.5.13  Sodium  Hydroxide 

Sodium  hydroxide  solution  can  be  shipped  in  Specification  5  metal  drums,  in  glass, 
earthenware,  polyethylene  or  metal  inside  containers  in  certain  quantities  with  overpack 
fiberboard  or  wooden  boxes,  tank  cars,  cargo  tanks  and  portable  tank  containers  as  a 
corrosive  liquid.  The  tank  cars,  cargo  tanks  and  portable  tank  containers  specified  for 
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TABLE  3-17 

CYLINDERS,  TANK  CARS  AND  CARGO  TANKS 
SPECIFIED  FOR  METHYL  BROMIDE  SERVICE 


Cylinders  (specification 
section) : 


Tank  Cars  (specification 
section) : 


Cargo  Tanks  (specification 
section) : 


3A225  (178.36);  3AA225 
(178.37);  3B225  (178.38); 
3E1800  (178.42);  4A225 
(178.49);  4B225  (178.50); 
4BA225  (178.51);  4BW225 
( 178 .61 ) 


105A100  (179.100);  105A1C0W 
(179.100);  1 1 1A100W4  (179.200); 
106A500X  (179.300) 


MC  330,  MC  331  (178.337) 
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sodium  hydroxide  liquid  service  and  the  container  specification  sections  in  49  CFR  are 
given  in  Table  3-18. 

3.5.14  Styrene 

Styrene,  a  flammable  liquid  with  a  flash  point  of  93°F  can  be  transported  in  the 
same  shipping  container  types  as  acrylonitrile. 

3.5.15  Toluene 

Toluene,  a  flammable  liquid  with  a  flash  point  of  40°F,  can  be  shipped  in  the  same 
container  types  under  similar  constraints  as  acrylonitrile. 

3.5.16  Vinyl  Acetate 

Vinyl  acetate,  a  flammable  liquid  with  a  flash  point  of  18°F,  can  be  shipped  in  the 
same  container  types  with  their  applicable  specifications  as  acetone. 

3.6  COMMODITY  FLOW  PATTERNS 

A  generalized  orgin-to-destination  pattern  was  established  for  the  chemicals  and 
propellants  between  the  concensus  geographic  divisions  in  the  United  States.  The  states 
included  in  each  of  the  census  geographic  divisions  are  shown  in  Figure  3-12.  The 
categorization  of  each  commodities  shipment  origin  involved  identifying  the  state  in 
which  the  chemical  has  a  production  plant  and  then  grouping  these  state  specific  data 
into  a  regional  format.  Thus,  region  specific  production/origin  data  was  formulated. 

To  determine  the  quantity  shipped  to  and  consumed  in  each  region  the 
classification  indices  in  the  Census  of  Transportation  were  once  again  used.  Data  was 
provided  as  to  the  quantity  of  each  commodity  class  being  consumed  in  each  region. 
Thus,  a  generalized  origin-to-destination  pattern  was  completed.  The  origin-to- 
destination  pattern  for  each  commodity  class  found  in  the  census  data  are  given  in  Tables 
3-19  through  3-29.  Figure  3-13  shows  the  variation  between  production  volume  and 
consumption  volume  for  each  commodity  class  by  geographic  region.  It  can  be  seen  that 
the  majority  of  the  commodities  are  produced  in  the  West  South  Central  Region  while 
total  U.S.  consumption  exceeds  ten  percent  in  each  of  six  different  regions. 

Origin-to-destination  patterns  in  terms  of  Aerozine-50  were  collected  from  the 
USAF  Directorate  of  Energy  Management  at  Kelly  AFB,  Texas.  All  Aerozine-50 
manufactured  in  the  U.S.  is  produced  from  hydrazine  and  UDMH  at  Rocky  Mountain 
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TABLE  3-18 

TANK  CARS,  CARGO  TANKS  AND  PORTABLE  TANK 
CONTAINERS  SPECIFIED  FOR  SODIUM  HYDROXIDE  SERVICE 


Tank  cars  (specification 
section) s 


Cargo  Tanks  (specification 
selection) : 


Portable  Tanks  (specification 
section) : 


103  (179.200);  103W  (179.200); 
1 0 3 A  (  179.200);  103AW 
(  179.200);  1 0 3 B  (  179.200); 
103BW  (179-200);  104  (179-200) 
1 04W  (  179.200);  105A100 
(179.100);  105A100W  (179.100); 
111A60F1  (179-200);  111A60W1 
(179.200);  111A60W2  (179-200); 
1 1 1 A100F2  (179.200);  111A60W5 
(179.200);  1 1 1 A100W4  (179-200) 


MC  303;  MC  310;  MC  311;  MC  312 
(178.343) 


DOT  57  (178.253) ;  DOT  60 
(178.255) 
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Arsenal  near  Denver.  This  data  showed  that  92  metric  tons  (101  tons)  are  shipped  by 
highway  trailer  and  155  metric  tons  (170  tons)  are  shipped  by  rail  tank  car.  Table  3-30 
and  Figure  3-14  shows  the  trailer  routes  of  Aerozine-50  from  Rocky  Mountain  Arsenal  to 
Little  Rock  AFB,  McConnell  AFB,  Davis-Monthan  AFB  and  Vandenburg  AFB. 


Figure  3-12.  CENSUS  REGIONS  AND  GEOGRAPHIC  DIVISIONS  OF  THE  UNITED  STATES 


hi;r*L*vu 


TABLE  3-19 

ORIGIN-DESTINATION  OF  SODIUM  COMPOUNDS 
(SODIUM  HYDROSULFIDE) 


Census 

Geographic 

Division 


Quantity 
Produced 
In  Region 
(Thousands  of 
Metric  Tons) 


Pacific 

Mountain 

West  North  Central 
West  South  Central 
East  North  Central 
East  South  Central 
South  Atlantic 
Middle  Atlantic 
New  England 
TOTAL  (U.S.) 


4 

2 
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Quantity 
Consumed 
In  Region 
(Thousands  of 
Metric  Tons) 


1 

5 

15 

14 

6 
6 
7 
1 

55 


55 


TABLE  3-20 

ORIGIN-DESTINATION  OF  MISCELLANEOUS  ACRYLIC 
ORGANIC  CHEMICAL  PRODUCTS  (ACETONE, 
ACRYLONITRILE,  ETHYL  ACRYLATE) 


Census 

Geographic 

Division 

Quantity 

Produced 

In  Region 
(Thousands  of 
Metric  Tons) 

Quantity 

Consumed 

In  Region 
(Thousands  of 
Metric  Tons) 

Pacific 

60 

88 

Mountain 

- 

25 

West  North  Central 

25 

131 

West  South  Central 

1,387 

642 

East  North  Central 

550 

336 

East  South  Central 

158 

374 

South  Atlantic 

82 

399 

Middle  Atlantic 

276 

498 

New  England 

- 

45 

TOTAL  (U.S.) 

2,538 

2,538 

TABLE  3-21 

ORIGIN-DESTINATION  OF  MISCELLANEOUS  CYCLIC 
ORGANIC  CHEMICAL  PRODUCTS  (STYRENE) 


Census 

Geographic 

Division 

Quantity 

Produced 

In  Region 
(Thousands  of 
Metric  Tons) 

Quantity 

Consumed 

In  Region 
(Thousands  of 
Metric  Tons) 

Pacific 

mm 

69 

Mountain 

- 

130 

West  North  Central 

mm 

6 

West  South  Central 

3,842 

180 

East  North  Central 

136 

107 

East  South  Central 

- 

86 

South  Atlantic 

- 

47 

Middle  Atlantic 

100 

2,807 

New  England 

- 

646 

TOTAL  (U.S.) 

4,078 

4,078 
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TABLE  3-22 

ORIGIN-DESTINATION  OF  ALCOHOLS 
(METHANOL) 


Census 

Geographic 

Division 


Quantity 
Produced 
In  Region 
(Thousands  of 
Metric  Tons) 


Quantity 
Consumed 
In  Region 
(Thousands  of 
Metric  Tons) 


Pacific  -  2,050 

Mountain  -  20 

West  North  Central  -  308 

West  South  Central  4,878  837 

East  North  Central  -  610 

East  South  Central  -  367 

South  Atlantic  163  418 

Middle  Atlantic  -  323 

New  England  -  108 

TOTAL  (U.S.)  5,041  5,041 
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TABLE  3-23 

ORIGIN-DESTINATION  OF  ORGANIC  ACIDS 
AND  SALTS  (VINYL  ACETATE) 


Census 

Geographic 

Division 

Quantity 

Produced 

In  Region 
(Thousands  of 
Metric  Tons) 

Quantity 

Consumed 

In  Region 
(Thousands  of 
Metric  Tons) 

Pacific 

- 

3 

Mountain 

- 

- 

West  North  Central 

- 

153 

West  South  Central 

1,088 

804 

East  North  Central 

- 

16 

East  South  Central 

- 

19 

South  Atlantic 

- 

73 

Middle  Atlantic 

- 

20 

New  England 

- 

— 

TOTAL  (U.S.) 

1,088 

1 ,088 
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TABLE  3-24 


ORIGIN-DESTINATION  OF  INDUSTRIAL 
ORGANIC  CHEMICALS,  NEC. 
(ACETONE  CYANOHYDRIN) 


Census 

Geographic 

Division 

Quantity 

Produced 

In  Region 
(Thousands  of 
Metric  Tons) 

Quantity 

Consumed 

In  Region 
(Thousands  of 
Metric  Tons) 

Pacific 

na 

na 

Mountain 

na 

na 

West  North  Central 

na 

na 

West  South  Central 

na 

na 

East  North  Central 

na 

na 

East  South  Central 

na 

na 

South  Atlantic 

na 

na 

Middle  Atlantic 

na 

na 

New  England 

na 

na 
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TABLE  3-25 

ORIGIN-DESTINATION  OF  INDUSTRIAL 
INORGANIC  ACIDS 
(HYDROCYANIC  ACID) 


Census 

Geographic 

Division 

Quantity 

Produced 

In  Region 
(Thousands  of 
Metric  Tons) 

Quantity 

Consumed 

In  Region 
(Thousands  of 
Metric  Tons*) 

Pacific 

- 

1 

Mountain 

- 

- 

West  North  Central 

- 

1 .5 

West  South  Central 

444 

2 

East  North  Central 

- 

5 

East  South  Central 

106 

2 

South  Atlantic 

- 

2 

Middle  Atlantic 

1 

2 

New  England 

- 

_ _ 1_ 

TOTAL  (U.S.) 

551 

16.5 

*  Ninety-seven  percent  of  the  KCN  produced  is  used  as  a  by¬ 
product  of  other  processes,  and  that  three  percent  is  sold  on  the 
merchant  market  thereby  entering  the  transportation  system.  This 
value  represents  the  three  percent  transported  from  all  HCN 
production . 


TABLE  3-26 


ORIGIN-DESTINATION  OF  LIQUEFIED 
PETROLEUM  AND  COAL  GASES 
(ISOBUTANE,  PROPYLENE) 


Census 

Geographic 

Division 


Quantity 
Produced 
In  Region 
(Thousands  of 
Metric  Ton° ' 


Quantity 
Consumed 
In  Region 
(Thousands  of 
Metric  Tons) 


Paci f ic 

240 

Mountain 

7 

West  North  Central 

162 

West  South  Central 

8,425 

East  North  Central 

755 

East  South  Central 

148 

South  Atlantic 

65 

Middle  Atlantic 

467 

New  England 

- 

TOTAL  (U.S.) 

10,269 

1  ,206 
176 
913 
1 ,512 
572 
2,^32 
2,397 
874 
187 
10,269 


TABLE  3-27 

ORIGIN-DESTINATION  OF  INDUSTRIAL  GASES,  NEC 
(METHYL  BROMIDE) 


Census 

Geographic 

Division 

Quantity 

Produced 

In  Region 
(Thousands  of 
Metric  Tons) 

Quantity 

Consumed 

In  Region 
(Thousands  of 
Metric  Tons) 

Pacific 

na 

35 

Mountain 

na 

15 

West  North  Central 

na 

67 

West  South  Central 

na 

53 

East  North  Central 

na 

1  ,014 

East  South  Central 

na 

181 

South  Atlantic 

na 

264 

Middle  Atlantic 

na 

- 

New  England 

na 

- 

TOTAL  (U.S.) 

>  1,629 
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TABLE  3-28 

ORIGIN-DESTINATION  OF  SODIUM  ALKALIES 
(SODIUM  HYDROXIDE) 


Census 

Geographic 

Division 

Quantity 

Produced 

In  Region 
(Thousands  of 
Metric  Tons) 

Quantity 

Consumed 

In  Region 
(Thousands  of 
Metric  Tons) 

Pacific 

939 

1 ,077 

Mountain 

- 

215 

West  North  Central 

295 

479 

West  South  Central 

8,679 

2,168 

East  North  Central 

768 

2,722 

East  South  Central 

1,293 

1  ,062 

South  Atlantic 

1,325 

2,506 

Middle  Atlantic 

466 

3,204 

New  England 

79 

411 

TOTAL  (U.S.) 

13,844 

13,844 
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TABLE  3-29 

ORIGIN-DESTINATION  OF  CRUDE  PRODUCTS 
FROM  COAL  AND  PETROLEUM  TAR 
(TOLUENE) 


Census 

Geographic 

Division 


Quantity 
Produced 
In  Region 
(Thousands  of 
Metric  Tons) 


Pacific  44 

Mountain 

West  North  Central  3 

West  South  Central  398 

East  North  Central  42 

East  South  Central  14 

South  Atlantic  22 

Middle  Atlantic  57 

New  England  1 1 

TOTAL  (U.S.)  591 


Quantity 
Consumed 
In  Region 
(Thousands  of 
Metric  Tons) 


372 


154 


65 


591 


VARIATION  BETWEEN  COMMODTY  PRODUCTION 

and 

CONSUMPTION  BY  REGION 


TABLE  3-30 

AER0ZINE-50  (TITAN  II  PROPELLANT) 

TRAILER  SHIPPING  ROUTES 

ORIGIN:  ROCKY  MOUNTAIN  ARSENAL,  DENVER  CO 

ROUTE  AND  DESTINATION:  1-25 

SOUTH  TO  HWY  87  TO  1-40  EAST  TO  LITTLE  ROCK  AFB ,  AR 

ROUTE  AND  DESTINATION:  1-70  EAST  TO  1-135 
south  to  McConnell  afb,  ks 

ROUTE  AND  DESTINATION:  1-25  SOUTH  TO  1-10 
WEST  TO  DAVIS  MONTHAN  AFB,  AZ 

ROUTE  AND  DESTINATION:  1-70  WEST  TO  1-15  TO 

HWY  58  TO  HWY  14  TO  HWY  101  TO  VANDENBERG  AFB,  CA 


4.  ACCIDENT  ASSESSMENT 


Accident  statistics  for  1971  through  1980  involving  the  additional  16  chemicals 
and  propellants  are  presented  in  Table  4-1.  This  table  shows  accidents  involving 
methanol  (methyl  alcohol)  accounted  for  the  largest  percentage  (49%)  of  the  total 
accidents  and  for  54  percent  of  the  highway  and  42  percent  of  the  rail  accidents 
occurring  from  1971  to  1980.  Sodium  hydroxide  involvement  in  accidents  was  the  next 
highest  with  17  percent  of  the  total  accidents,  21  percent  of  highway  and  12  percent  of 
rail  accidents.  The  remaining  materials  with  significant  accident  rates  over  this  time 
period  included  the  LPGs  isobutane  and  propylene,  acetone,  toluene,  styrene,  vinyl 
acetate,  ethyl  acrylate  and  acrylonitrile.  On  a  modal  basis,  acetone,  methyl  bromide, 
methanol,  sodium  hydrosulfide,  sodium  hydroxide  and  toluene  were  involved  in  more 
accidents  by  highway,  while  acetone  cyanohydrin,  acrylonitrile,  ethyl  acrylate, 
hydrocyanic  acid,  LPGs,  styrene  and  vinyl  acetate  were  involved  in  more  accidents  by 
rail.  Most  of  the  fatalities  and  injuries  which  occurred  in  this  sample  were  associated 
with  accidents  involving  LPGs.  This  is  also  true  of  the  accident  costs.  The  total  costs  of 
the  accidents  from  1971-1980  involving  these  materialsis  approximately  $25  million 
which  averages  $4,700  per  accident. 

The  following  sections  present  an  assessment  of  29  NTSB-investigated  accidents 
and  the  events  at  Mississauga  in  Ontario,  Canada  in  terms  of  initial  response,  emergency 
special  equipment  and  materials,  on-scene  coordination  and  communications,  hazardous 
materials  identification  and  location,  release  handling  procedures,  firefighting 
procedures,  cleanup  and  disposal  procedures,  structural  integrity  assessment  and 
wreckage  removal  procedures. 

A  listing  of  the  accidents  studied  can  be  found  in  Table  4-2.  These  accidents 
involved  both  rail  an"  highway  mode,  spanned  twelve  years  (1968-1979),  involved  in- 
service  derailments,  switching  accidents,  overspeed  impacts  in  yards,  semi-trailer  tanker 
truck  collisions,  overturns  and  explosions,  caused  96  deaths,  more  than  1,600  injuries,  and 
cost  over  $40  million  in  property  damage,  not  to  mention  third  party  liability  damage 
suits  and  environmental  clean-up,  disposal  and  monitoring  costs.  These  accidents 
occurred  in  both  urban  and  rural  areas  under  widely  differing  climatic  conditions  and 
provide  a  broad  representative  sample  of  accident  types  and  conditions,  materials 
involved,  hazards  encountered,  response  efforts  mounted,  emergency  response 
capabilities  and  the  differing  perceptions  of  the  effectiveness  of  accident  handling 
methods. 


TABLE  4-1 

CHEMICAL/PROPELLANT  ACCIDENTS  (1971-19*0) 


TABLE  4-2 
ACCIDENTS  STUDIED 


Date 

Place 

Type 

Conditions 

01/01/68 

Dunreith,  IN 

Dr,  train 
collision 

tc  puncture,  release, 
fire  explosion;  vinyl 
chloride,  ethylene  oxide 
explodes 

01/25/69 

Laurel,  MS 

Dr 

15tc  LPG;  Army  E0D  vent  & 
burn  2tc 

02/18/69 

Crete,  NE 

Dr 

tc  NHo  rupture  4  release; 
coupler  olow,  brittle 
steel  at  ambient  T  of  4°F 

09/11/69 

Glendora,  MS 

Dr 

8tc  vinyl  chloride;  fire  & 
explosion 

11/29/69 

NJ  Turnpike 
Exit  2 

Tank  truck/ 
car 

collision 

LPG;  leak  (12  gph)/ 
transfer 

05/30/70 

Brooklyn,  NY 

Tank  truck 

Liquefied  oxygen, 
explosion/fire;  tank 
contamination 

04/02/71 

Berwick,  ME 

Tank  truck 

Sodium  hydrosulfide;  off¬ 
load  to  contaminated 
storage  tank,  hydrogen 
sulfide  gas  emitted 

08/08/71 

Near  Gretna, 
FL 

Truck 

Cylinders  methyl  bromide; 
cargo  not  adequately 
secured;  improper 
cylinders 

10/19/71 

Houston,  TX 

Dr 

2tc  vinyl  chloride 
punctured,  ignition  & 
fire;  45  min  later  rupture 
and  rocket  of  another  tc 

01/22/72 

East  St. 
Louis,  IL 

Rail  yard 
accident 

Coupler  override,  puncture 
tc  propylene  -  explosion/ 
fire 

03/09/72 

Lynchburg, 

VA 

Semitrailer 

overturn 

LPG  9200  "gal  spill 

TABLE  4-2  (cont’d) 


Date 

Place 

TVD6 

Conditions 

09/21/72 

NJ  Turnpike 
Exit  8 

Semitrailer 

overturn 

Propylene  7,200  gal  spill; 
fire  impingement  &  rupture 

02/02/74 

Oneonta,  NY 

Dr 

7tc  LPG;  one  tc  ruptured, 
fire 

07/19/74 

Decatur,  IL 

Railyard 

accident 

Overspeed  impact,  coupler 
override,  puncture;  5tc 
isobutane  release, 
explosion 

08/16/74 

Wenatchee, 

WA 

Railyard 

accident 

Detonation  10,000  gal 
monomethylamine  nitrate 
( PRM) 

09/21/74 

Englewood' 

Yard, 

Houston,  TX 

Railyard 

accident 

Overspeed  impact,  coupler 
override,  puncture; 
butadiene  release,  fire, 
explosion 

04/29/75 

Near  Eagle 
Pass,  TX 

Semitrailer 

overturn 

8,748  gal  LPG  release, 
fire,  explosion 

05/11/76 

Houston,  TX 

Tank  truck 
overturn 

NHg  release,  7,500  gal 

05/16/76 

Glen  Ellyn, 

IL 

Dr 

tc  punctured,  20,000  gal 
NH^  released 

09/24/77 

Beattyville, 

KY 

Tank  truck 

8,000  gal  gasoline 
released,  fire 

11/09/77 

Pensacola, 

FL 

Dr 

2tc  NHo  punctured, 
release 

02/22/78 

Waverly,  TN 

Dr 

Subsequent  rupture, 
ignition,  explosion  LPG  tc 

02/26/78 

Youngstown, 

FL 

Dr 

2tc  CI2  punctured,  release 

03/29/78 

Lewisville, 

AK 

Dr. 

tc  vinyl  chloride  rupture, 
explosion,  fire 

TABLE  4-2  (cont’d) 


Date 

Place 

Type 

Conditions 

10/17/78 

Claxton,  KY 
(Dawson 
Springs,  KY; 
Princeton, 
KY) 

Dr 

Vinyl  chloride, 

ethyl  acrylate;  vent  and 

burn  tc  vinyl  chloride 

04/08/79 

Crestview, 

FL 

Dr 

2tc  NHo  rupture,  rocket 

Itc  Cl|  leaking 

11/08/79 

Inwood,  IN 

Dr 

Fire,  release  acetic 
anhydride,  isobutyl 
alcohol,  ethylacrylate , 
methacrylic  acid,  butyl 
cellosolve 

11/10/79 

Mississauga 

Ontario, 

Canada 

Dr 

22tc  LPG,  Cl2,  styrene, 
toluene,  caustic  soda;  7tc 
LPG  ruptured;  3tc  LPG 
ruptured,  exploded;  tc  CI2 
punctured,  leaking 

11/11/79 

Molino,  FL 

Dr 

6  LPG  tc,  tc  ethanol, 
styrene  monomer,  acetone; 

4  LPG  tc  on  fire;  vent  and 
burn  all  9tc 

NOTE:  Dr 

=  derailment 

tc 

=  tank  car 

LPG 

=  liquefied 

petroleum  gas 

nh3 

=  ammonia 

ci2 

=  chlorine 
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The  methodology  used  in  the  assessment  of  the  mitigation  activities  in  the 
accidents  involved: 

•  Cataloging  the  accidents  chronologically. 

e  Identifying  and  cataloging  information  relevant  to  each  accident  and 
each  accident  mitigation  activity  on  a  hazardous  material 
transportation  accident  evaluation  data  sheet. 

e  Performing  an  assessment  of  each  activity  for  the  purpose  of 
identifying  chronological  changes/improvements  in  any  area  of 
hazardous  materials  transportation  accident  mitigation. 

The  following  sections  present  the  results  of  this  in-depth  analysis. 

4.1  NOTIFICATION/EMERGENCY  RESPONDERS 

As  a  result  of  an  in-depth  procedural  analysis  of  hazardous  materials 
transportation  accidents  it  was  observed  that  emergency  response  personnel  were,  for 
the  most  part,  notified  of  the  accident  by  either  the  railroad  conductor,  truck  driver, 
carrier's  dispatcher  or  local  citizens.  Other  individuals  and  organizations  were  also 
involved  incidentally  in  the  reporting  of  hazardous  materials  accidents  to  local 
emergency  response  organizations.  These  included  fire  department  personnel,  passing 
motorists,  local  residents,  state  police  department  personnel  and  other  railroad 
employees,  but  the  occurrence  of  these  individuals/organizations  notifying  emergency' 
response  personnel  was  less  frequent  than  notification  by  the  carrier  personnel  involved. 

For  all  the  accidents  reviewed  notification  time  of  emergency  response  personnel 
ranged  between  one  and  thirty  (30)  minutes.  It  was  found  that  notification  time  did  not 
significantly  change  over  the  accident  time  span  reviewed.  However,  notification  time 
should  always  be  minimized  so  that  emergency  response  personnel  can  be  called  and 
arrive  on-scene  within  a  few  minutes  after  an  accident  occurs.  Improved  guidelines  for 
notification  of  emergency  response  personnel  need  to  be  developed  tc  ensure  that 
properly  trained  and  equipped  personnel  can  be  dispatched  to  an  accident  involving 
hazardous  materials  promptly,  with  as  many  accurate  details  as  possible.  The  on-scene 
arrival  times  for  fire,  police,  and  other  emergency  response  teams  were  relatively  short 
once  notification  was  effected.  The  need  for  accurate  information,  especially  the 
identity  and  hazards  of  the  material(s)  involved,  was  repeatedly  highlighted  as  fire 
fighters  were  not  aware  of  the  extent  or  intensity  of  hazards  of  LPG  fires  or  teams 
arrived  on-scene  without  sufficient  breathing  apparatus. 

An  empirical  analysis  of  the  accidents  shows  that  the  initial  notification  time  for 
railroad  hazardous  materials  transportation  accidents  is  approximately  10  and  for 


highway  accidents  roughly  seven  minutes,  a  difference  of  three  minutes  between  the  two 
modes  of  transportation.  This  difference  is  probably  because  rail  traffic  is  in  more 
remote  areas,  generally.  However,  time  series  analyses  of  railroad  accident  notification 
times  show  that,  for  the  accidents  reviewed,  initial  notification  time  has  increased  since 
1975.  From  1968  through  1974,  notification  time  averaged  approximately  one  minute. 
However,  for  the  period  1975  through  1980,  notification  time  following  railroad  accidents 
increased  to  an  average  of  15  minutes.  An  examination  of  notification  time  for  highway 
accidents  showed  an  average  of  seven  minutes  from  1968  through  1980.  Once  response 
authorities  were  notified  of  the  occurrence  of  an  accident,  it  took  an  average  of  14 
minutes  for  response  teams  to  arrive  at  the  scene.  This  resulted  in  a  minimum  of  29 
minutes  from  occurrence  of  a  rail  accident  to  the  arrival  of  police,  fire,  and/or  other 
response  teams  on-scene  and  21  minutes  for  a  highway  accident.  It  needs  to  be 
emphasized  that  the  NFPA  considers  3  minutes  to  be  the  maximum  time  necessary  to 
respond  to  a  fire.  Therefore,  guidelines  are  needed  to  decrease  notification  and  response 
time  to  hazardous  materials  transportation  accidents.  These  guidelines  should  facilitate 
more  accurate  information  from  the  scene,  more  rapid  deployment  of  personnel, 
equipment  and  gear  to  the  scene  and  increase  personal  safety  of  responding  individuals. 

4.2  EMERGENCY  RESPONSE/CONTINGENCY  PLAN 

The  second  area  assessed  was  the  awareness  and  utilization  of  the  federal/state/ 
community  contingency  plan  by  a  locality  at  the  scene  of  a  hazardous  material 
transportation  accident.  Any  unique  provisions  of  contingency  plans  for  special  handling 
of  specific  hazardous  materials,  community/shipper  response  agreements,  and  mutual  aid 
agreements  between  nearby  communities  and  between  communities  and  neighboring 
military  installations  were  identified. 

During  the  period  1968  through  1973,  a  total  of  36  percent  of  the  communities  in 
which  serious  hazardous  materials  transportation  accidents  occurred  had  existin'  local  or 
state  contingency  plans  which  were  implemented/used  on-scene.  However,  for  the  period 
1974  through  1979,  this  figure  increased  tc  63  percent. 

Since  the  update  and  expansion  of  the  National  Oil  and  Hazardous  Substances 
Pollution  Contingency  Plain  in  1978,  the  number  of  communities  having  contingency  plans 
has  increased.  However,  this  analysis  also  indicates  that  all  of  the  existing  contingency 
plans  that  have  been  activated  during  HM  accidents  were  designed  for  generic 
emergencies  such  as  nuclear  attack,  natural  disaster,  warfare,  and  terrorism  and  none 
dealt  specifically  with  response  to  hazardous  materials  transportation  accidents.  In  this 
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regard,  it  is  recommended  that  specific  annexes  be  developed  for  integration  into  each 
state/community  contingency  plan  which  deals  specifically  with  response  to  hazardous 
materials  transporation  accidents.  It  is  believed  that  hazardous  material  contingency 
plans  are  needed  for  timely  and  safe  response  to  hazardous  materials  transportation 
accidents.  The  description  of  components  and  mechanisms  for  developing  and  utilizing 
hazardous  material  transportation  accident  contingency  plans  by  local  communities  are 
discussed  in  detail  in  Section  5  of  this  report. 

4.3  EMERGENCY  SPECIAL  EQUIPMENT  AND  MATERIALS 

For  9  (31  percent)  of  the  29  accidents  reviewed  in-depth  it  was  observed  that  no 
reference  was  made  to  specialized  equipment  and  materials  available  on-scene  at  the 
transportation  emergency.  In  fact,  at  an  additional  9  (31  percent)  of  the  transportation 
accidents  reviewed  the  only  emergency  special  equipment  and  materials  available  on¬ 
scene  were  normal  operational  firefighting  apparatus  and  ambulances.  Of  the  remaining 
11  (38  percent)  of  the  hazardous  material  transportation  accidents  reviewed  emergency 
special  equipment  and  materials  included  gas  masks;  self-contained  breathing  apparatus; 
communications  equipment;  material  identification  information  such  as  "chem  cards;" 
use  of  a  helicopter  for  air  surveillance  of  vapor  clouds  and  evacuation;  mobile  hazardous 
material  emergency  response  van;  analytical  monitoring  equipment;  mobile  command 
post;  and  explosive  devices  for  "vent  and  burn"  operations. 

The  utilization  of  special  emergency  equipment,  materials,  and  techniques  at 
serious  transportation  accidents  has  not  become  standard  procedure  until  the  last  few 
years  and  still  appears  to  depend  on  the  resources,  sophistication  and  pre-planning  done 
in  the  community  in  which  the  accident  occurs. 

For  information  concernings  the  types  of  personal  protective  clothing,  gear, 
equipment  and  treatment  chemicals  which  should  be  used  on-scene  refer  to  Sections  3.1.6 
and  3.1.7  of  the  Task  4  "Draft  Guidelines  Manual." 

4.4  ON-SCENE  COORDINATION  AND  COMMUNICATIONS 
4.4.1  Highway  Accidents 

The  local  county  or  state  police  are  typically  the  first  emergency  response 
personnel  to  arrive  on-scene.  This  may  occur  because  a  police  patrol  vehicle  is  in  the 
vicinity  of  the  accident  and  the  officer  has  seen  or  heard  the  accident,  passing  motorists 
may  pass  on  the  information  or  he  may  have  been  notified  of  the  accident  via  radio 
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transmission  from  the  police  dispatcher,  in  which  case  he  will  proceed  directly  to  the 
accident. 

The  local  fire  department  typically  arrives  after  the  first  police  unit(s)  and  in 
general  has  the  responsibility  for  mitigating  the  potential  dangers  associated  with  the 
accident. 

From  the  NTSB  highway  accident  reports  reviewed,  it  appears  that  response 
personnel  have  not  significantly  changed  their  communications  techniques  nor  are 
changes  indicated  in  coordinating  response  efforts  at  the  scene.  Response  to  the  highway 
accidents  studied  was  in  general  rapid,  well-coordinated  and  effective  in  addressing  the 
situation. 

4.4.2  Railroad  Accidents 

From  the  NTSB  railroad  accident  reports  reviewed,  it  appears  that  on-scene 
communication  and  coordination  techniques  have  been  changing  significantly.  Prior  to 
1977,  communication  and  coordination  between  response  personnel  was  ill-defined, 
haphazard  and  subject  to  change.  Communications  at  large  accidents  (e.g.,  Waverly,  TN) 
involving  multiple  fire,  police  and  rescue  unit  response  have  been  disastrous  as  each 
community  had  a  distinct  radio  frequency,  thus  eliminating  effective  coordination  of 
firefighting  and  rescue  resources.  Additional  problems  have  occurred  in  terms  of  "who's 
in  charge"  at  large  rail  accidents.  Both  cases  of  no  one  in  charge  (e.g.,  Oneonta,  NY)  and 
too  many  "chiefs"  (e.g.,  Youngstown,  FL)  were  equally  destructive  to  safety  and 
effective  handling  of  a  dangerous  situation.  There  are  exceptions  to  this,  but  these 
exceptions  are  generally  in  areas  where  railroads  or  the  community  have  available  radio 
and  communication  equipment  which  can  be  made  available  to  response  personnel.  The 
utilization  of  communications  equipment  at  an  accident  site  requires  more  effective 
coordination  between  response  crews,  thus  improving  communications  and  providing  more 
complete  assessment  of  the  accident  site  from  severa’  stategic  locations. 

During  the  years  following  1977,  a  trend  begins  to  emerge  with  each  accident  site 
presided  over  by  an  on-scene  coordinator  designated  by  law  or  appointed  of  necessity. 
This  is  in  large  part  due  to  the  requirements  of  National  Oil  and  Haz  irdous  Substances 
Pollution  Contingency  Plan,  but  also  because  of  the  increasing  awareness  and  knowledge 
of  response  officials  cast  in  the  role  of  handling  these  emergencies.  In  the  past,  this 
function  has  often  fallen  within  the  domain  of  the  local  fire  department.  More  recently, 
if  the  accident  warrents  activating  the  National  or  Regional  Response  Team,  the  On- 
Scene  Coordinator  (OSC)  is  an  official  with  the  Environmental  Protection  Agency  (EPA) 


or  the  U.S.  Coast  Guard.  In  other  cases,  OSCs  are  typically  a  member  of  different 
response  agencies  (i.e.,  fire  department,  Civil  Defense  Agency,  state  police)  and  are 
designated  in  the  local/state  emergency  plan. 

Railroads  have  complained  in  the  past  about  the  sometimes  inconsistent  direction 
of  the  OSC  which  may  conflict  with  state  and  local  official  dictates.  Thus  it  is  necessary 
that  effective  interface  between  the  federal,  state  and  local  authorities  be  pre-planned 
to  preclude  confusion  and  inconsistency.  The  management  priorities  of  the  accident  also 
ought  to  be  detailed  and  understood  by  all  parties  involved  since  each  has  his  own 
"primary"  priority  and  this  can  lead  to  teams  working  against  one  another  or  unwittingly 
undoing  previous  accomplishments. 

4.5  HAZARDOUS  MATERIAL  IDENTIFICATION  AND  LOCATION 

An  analysis  of  the  methods  used  for  identifying  and  locating  hazardous  materials 
involved  in  railroad  and'  highway  transportation  accidents  was  performed.  It  was 
observed  that  methods  for  identifying  a  hazardous  material  ranged  from  the  use  of  tank 
placards;  smell  of  material;  use  of  waybill,  bill-of-lading,  consist  or  "chem  card" 
documentation;  specific  service  stencilling;  to  contact  with  CHEMTREC.  In  one  instance 
DOT  placards  were  burned  in  a  fire  requiring  the  use  of  other  documentation  for 
identifying  the  commodity  hazard  class.  For  both  the  highway  and  rail  modes  it  appears 
that  no  major  improvements  were  made  during  1968  through  1979  for  visually  identifying 
the  hazardous  materials  involved.  Recent  enactment  of  the  DOT  regulation  which 
requires  the  use  of  UN  identification  numbers  on  DOT  placards  may  prove  to  be  a 
significant  improvement  in  the  identification  of  hazardous  materials  involved  on-scene, 
but  this  improvement  will  require  increased  distribution  of  manuals  which  provide  the 
code  key  for  identifying  the  hazardous  materials  by  UN  numbers.  This  information  can 
be  found  in  the  DOT  Emergency  Response  Handbook.  Other  methods  for  identifying  KM 
are  needed,  especially  those  which  can  be  used  remotely.  At  this  time,  however,  any 
such  techniques  are  still  in  the  developmental  stages. 

4.6  RELEASE  HANDLING  PROCEDURES 

The  examination  of  release  handling  procedures  used  at  rail  and  highway  accidents 
yielded  the  following  methods:  (1)  allowing  the  material  to  burn  ou.;  (2)  venting  and 
burning  the  tanks  with  explosive  charges;  (3)  applying  fog  spray  to  released  vapors  to 
dilute  their  concentration  as  well  as  for  the  purpose  of  introducing  turbulence  into  the 
material  to  allow  more  rapid  dispersal;  (4)  applying  patches  or  plugs  to  holes;  an.  i  c  :r. 
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field  transfer  to  other  containers.  Several  of  the  accidents,  however,  resulted  in  rupture 
release,  explosion  and  fire  and  no  release  handling  procedures  could  be  applied. 


The  methods  used  for  handling  releases  of  HMs  appear  to  be  dependent  on  the 
accident  conditions,  the  nature  and  condition  of  the  HM  released  and  availability  of 
equipment  and  materials  for  approaching  and  patching/plugging  leaks  and  equipment  for 
in-field  transfer  of  lading. 

The  philosophy  of  handling  releases  of  compressed,  flammable  gases  involving  fire 
appears  to  have  shifted  from  allowing  the  material  to  burn  out  at  equilibrium  to 
accelerating  burning  by  further  venting  the  container.  By  allowing  material  to  burn  out 
under  ambient  conditions  exposures  to  unprotected  individuals  would  be  long-term  small 
concentration  exposures.  The  problem  with  this  approach  is  that  it  often  took  several 
days  for  the  material  to  burn  completely  and  this  stopped  commerce  on  the  same  rail  line 
or  highway;  necessitated  citizens  being  away  from  their  homes  for  long  periods  of  time; 
and  substantially  increased  the  overall  costs  associated  with  the  accident. 

The  options  for  handling  releases  of  hazardous  material  can  be  prioritized  based 
upon  financial  and  time  constraints,  probable  exposure  to  resident  population  and  safety 
risk  to  responding  personnel.  This  ranking  shown  below  has  been  developed  based  on  the 
aforementioned  factors. 


Release  Handling 
Approach 

Financial 
and  Time 
Constraints 

Probable 
Exposures 
to  Population 

Safety  Risk  to 
Responding 
Personnel 

Patch  or  plug  leak 

Low  cost. 

Low 

High 

relatively 

short-term 

short-term 

quick 

exposure 

exposure 

Off-load  material 

Low  cost, 

Low 

High 

can  be  time- 

short-term 

short-term 

consuming 

exposure 

exposure 

Vent  and  burn 

Costly  method, 

High 

High 

lessens  time 

short-term 

short-term 

considerably 

exposure 

exposure 

Allow  material  to 

Low  cost 

Low 

Low 

burn  out 

method, 

very  long-term 

long-term 

extremely 

time-consuming 

exposure 

exposure 

It  must  be  noted,  however,  that  vent  and  burn  operations  can  be  performed  only  under 
rigorous  controls  in  remote  areas  of  low  population  density  because  the  risk  associated 
with  this  method  to  unprotected  individuals  is  very  high. 

4.7  FIREFIGHTING  PROCEDURES 

The  analysis  of  firefighting  procedures  used  on-scene  reveals  that  two  activities 
were  always  performed  at  the  accident  site.  First,  intact  tank  containers  near  or 
impinged  by  fire  were  cooled  with  deluge  water  spray.  This  was  done  to  cool  and 
maintain  the  temperature  of  the  tank,  thus  minimizing  the  risk  of  a  tank  rupture  or  a 
BLEVE.  Second,  hazardous  material  fires  were  extinguished  when  possible  with  either 
the  use  of  foam  or  water.  In  some  cases,  the  car  was  inaccessible,  the  fire  too  intense  to 
allow  firefighters  to  approach  or  ensuing  explosions  caused  firefighters  to  draw  back  and 
reposition.  Other  spot  fires  on-scene  or  nearby  were  also  handled  effectively  by  the 
firefighting  teams. 

Firefighters  also  use  fog  water  spray  to  knock  down  hazardous  vapors  such  as 
ammonia  and  chlorine  at  an  accident  scene.  However,  care  must  be  taken  when  directing 
water  streams  at  leaking  containers  or  problems  like  the  one  in  Mississauga  may  occur. 
The  accident  in  Mississauga  saw  the  puncture  of  a  car  of  chlorine  along  with  several  LPG 
fires  and  other  HM  releases.  To  reduce  CI2  vapors,  firefighters  applied  water  to  the  tank 
car.  Water  entered  the  tank  car,  reacted  v<ith  CI2  to  form  a  solid  chlorine  hydrate.  The 
car  was  subsequently  patched,  but  it  took  4  days  to  vacuum  pump  the  CI2  to  a  tank  truck 
because  of  the  solid  residue. 

Fire  hazards  were  increased  at  some  of  the  accidents  reviewed  because  the 
accident  occurred  in  inaccessible  areas  where  no  fire  hydrants  were  available  on-scene. 
At  one  such  accident  water  had  to  be  pumped  from  a  nearby  river  while,  at  another 
incident,  hose  lines  had  to  be  pulled  several  hundred  feet  to  a  rail  yard  to  fight  a  fire. 

These  situations  may  still  exist,  but  fire  fighting  technology  has  progressed 
markedly  in  the  last  few  years.  Another  problem  historically  associated  with  firefighting 
at  hazardous  materials  transportation  accidents  is  the  lack  of  adequate  training  of 
response  personnel.  However,  many  training  programs  have  been  developed  by  the  DOT, 
DOD  and  NFPA  on  this  subject  and  fire  fighting  personnel  appear  to  be  better  prepared 
today  for  handling  fires  associated  with  hazardous  materials  accidents. 


4.8  CLEANUP  AND  DISPOSAL 


The  analysis  of  cleanup  and  diepoeal  activities  indicated  very  little  information 
concerning  this  phase  of  accident  management.  Some  difficulties  identified  during  the 
cleanup  and  disposal  operations  for  the  accidents  under  investigation  include:  adding 
water  to  a  concentrated  pool  of  spilled  material  causing  violent  splattering  and  boiling; 
inability  to  arrive  at  a  consensus  on  cleanup  and  disposal  method  by  all  parties  involved 
due  to  the  lack  of  written  guidelines;  unnecessary  venting  of  material  in  a  highly 
populated  area;  uncontrolled  runoff  of  contaminated  firefighting  and  tank  cooling  water 
into  water  bodies;  and  contamination  of  underground  water  supplies. 

Based  upon  the  availability  of  information,  it  was  observed  that  not  until  1978  did 
any  major  efforts  in  the  cleanup  and  disposal  methods  area  occur.  This  was  probably  due 
to  two  factors.  First,  the  National  Oil  and  Hazardous  Substances  Pollution  Contingency 
Plan  was  updated  and  expanded  in  1978.  This  measure  established  a  coordinated 
mechanism  for  on-site  accident  management  through  the  National  Response  Team  and 
the  designated  regional  response  team  and  on-scene  coordinator  with  a  specific  mandate 
to  mitigate  hazards  while  minimizing  environmental  pollution.  Second,  EPA  was  and  is 
performing  extensive  research  on  cleanup  and  disposal  technology  and  this  information  is 
being  published  as  well  as  being  presented  and  publicized  at  national  meetings  and 
seminars. 

Further  emphasis  has  been  placed  upon  the  need  for  adequate  disposal  of 
hazardous  residues  following  the  passage  of  the  Resource  Conservation  and  Recovery  Act 
(1976)  and  promulgation  of  regulations  by  EPA  in  1980  concerning  disposal  of  hazardous 
wastes.  The  regulations  place  stringent  requirements  on  the  where,  how  and  in  what 
hazardous  wastes  may  be  disposed.  Thus,  these  regulations  along  with  the  requirements 
the  Clean  Water  Act  of  1978  and  the  Superfund  bill  of  1979,  clearly  put  a  considerable 
additional  burden  upon  the  responder  to  an  accident.  That  responder  must  now  carefully 
consider  his  mitigation  activities  to  minimize  his  cleanup  and  disposal  needs.  An  entire 
new  industry  has  been  born  to  fill  this  need  for  cleanup  and  disposal  expertise,  and  their 
appearance  at  HM  transportation  emergencies  is  becoming  common  place. 

Based  upon  this  review,  it  can  be  seen  that  cleanup  and  disposal  technology  has 
significantly  improved  in  the  last  five  years  and  will  continue  to  progress.  However, 
technology  musi  be  continuously  updated  because  of  the  continual  development, 
manufacture  and  transport atio..  of  new  hazardous  materials.  Recommended  cleanup  and 
disposal  methods  should  be  commodity  specific  due  to  the  complex  properties  and 
hazards  associated  with  each  material,  but  should  also  take  into  account  possible 
synergistic  or  antagonistic  effects  in  the  presence  of  other  materials. 
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4*9  STRUCTURAL  INTEGRITY 

The  examination  of  activities  related  to  the  on-site  assessment  of  tank  car  and 
highway  tank  truck  structural  integrity  indicate  that  very  little,  if  any,  effort  has 
historically  been  made  in  terms  of  identifying  damage  modes  and  assessing  the  structural 
integrity  of  tanks  damaged  in  accidents.  This  review  showed  that  tanks  have  suffered 
damage  in  several  ways  including  coupler  impact  and  puncture  of  tank  head;  wheel  cuts 
and  burns;  impact  damage  from  other  vehicles;  fire  impingement;  rail  punctures;  and 
disorientation  and  damage  to  pressure  relief  valves.  It  should  be  noted  that  several 
vehicle  retrofits  have  been  recommended  and  implemented  to  resolve  many  of  these 
failure  modes  including  the  use  of  thermal  coating  protection  of  tank  car  shells;  top  and 
bottom  shelf  couplers;  head  shields;  and  the  AAR  guidelines  related  to  the  visual 
assessment  of  tank  car  structural  integrity.  The  AAR  methodology  for  visually  assessing 
tank  car  structural  integrity  was  analyzed  using  fracture  mechanics.  Based  upon  this 
investigation  it  was  found  that  the  AAR  approach  is  practical  for  on-site  application  only 
if  the  inspector  is  willing  to  approach  the  tank.  By  so  doing,  the  inspector  is  significantly 
increasing  personal  risk  because  there  is  no  way  to  indicate  imminent  tank  failure.  The 
potential  application  of  acoustic  emission  (AE)  technology  to  the  remote  identification  of 
tank  car  structural  integrity  is  being  examined  as  an  alternate  method.  This  approach 
would  provide  the  safe  and  continuous  monitoring  of  tank  car  structural  integrity,  thus 
allowing  rapid  evacuations  of  personnel  and  equipment  if  necessary. 

Improved  guidelines  and  additional  testing  of  methods  for  assessing  tank  structural 
integrity  are  needed. 

4.10  WRECKAGE  REMOVAL 

Wreckage  removal  is  one  accident  mitigation  activity  about  which  very  little  is 
known  by  organisations  other  than  those  which  perform  wreckage  removal  services. 
Removal  of  wreckage  from  a  highway  accident  is  typically  handled  by  ,a  local  wrecking 
service  in  the  area  where  the  accident  occurred.  However,  wreckage  removal  operations 
at  railroad  accidents  are  much  more  complex  than  highway  accidents  due  to  the 
multitude  of  cars  and  hasardous  materials  which  may  be  involved  at  one  time.  Several 
commercial  organisations  have  characteristically  responded  to  rail  transportation 
accidents.  These  organisations  include  Hulcher  Emergency  Services  and  Isringhausen 
Crane  Manufacturing  Company.  A  few  railroads,  however,  have  developed  their  own 
rasp  oust  teams  and  have  wreckage  removal  equipment  for  use.  Based  on  the  review  of 
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the  NTSB-investigated  accidents.  It  appears  that  the  major  improvement  in  wreck 
clearing  operations  since  1968  has  been  the  use  of  analytical  monitoring  equipment  foe 
the  purpose  of  measuring  toxic  and  flammable  concentrations  in  the  accident  area  peter 
to  entering  the  scene.  It  was  observed  at  a  1968  accident  that  wreckage  removal  was 
performed  during  product  transfer  operations  from  a  damaged  tank  car  into  a  semi* 
trailer  tanker.  This  could  present  an  extremely  hazardous  situation  to  wreckage  removal 
personnel  because,  if  a  leak  had  occurred,  the  vapor  concentrations  could  have  greatly 
exceeded  the  TLV  or  pressurizing  a  damaged  vessel  for  transfer  could  stress  the  vessel 
beyond  its  capacity  and  cause  a  rupture. 

The  one  NTSB  report  which  commented  on  wreckage  removal  practices  was 
Waverly,  TN  in  which  a  damaged  tank  ear  believed  stabilized  ruptured  and  exploded  just 
before  transfer  operations  were  to  begin.  The  tank  car  which  later  ruptured  was  moved 
using  cable  slings  around  the  north  end  and  using  the  other  end  as  a  pivot.  Wooden 
crossties  supported  the  north  end  with  the  remainder  on  the  ground.  This  appeared  to  be 
acceptable  wrecking  practice,  with  no  indication  of  any  problem  or  mishandling.  The 
issue  then  becomes  one  of  the  stresses  exerted,  mechanical  damage  due  to  the  wheel  cut 
and  the  overall  structural  integrity  of  the  car  rather  than  one  of  wreckage  removal  or 
transfer  techniques. 

It  appears  that  the  basic  philosophy  of  wreckage  removal  personnel  is  that  the 
scene  of  a  hazardous  material  accident  is  not  approached  until  all  toxic  and  flammable 
vapor  hazards  are  dissipated.  This  is  a  major  improvement  in  protecting  wreckage 
removal  personnel.  However,  increased  knowledge  of  wreckage  removal  activities  along 
with  better  techniques  for  damage  and  structural  integrity  assessment  need  to  be 
provided  to  industry  so  that  improvements  can  be  developed. 

4.11  KEY  FINDINGS  OF  ACCIDENT  ASSESSMENT 

Based  upon  STL's  accident  assessment  it  can  be  seen  that  several  conclusions  can 
be  made  concerning  SOA  accident  management  techniques  from  the  accidents 
reviewed.  These  include: 

1.  Notification  time  for  contacting  emergency  response  personnel  did 
not  significantly  change  between  1968  and  1979. 

2.  The  on-scene  arrival  times  for  fire,  police  and  other  emergency 
response  teams  were  relatively  short  once  notification  was  effected. 

3.  All  of  the  existing  contingency  plans  that  have  been  activated  during 
HM  accidents  were  designed  for  generic  emergencies  and  none  dealt 
specifically  with  response  to  HM  transportation  accidents. 


4-16 


4.  The  utilisation  of  special  emergency  equipment,  materials,  and 
techniques  at  serious  transportation  accidents  has  not  become 
standard  procedure  until  the  last  few  years  and  still  appears  to  depend 
on  the  resources,  sophistication  and  pre-planning  done  in  the 
community  in  which  the  accident  occurs. 

5.  Response  personnel  at  highway  accidents  have  not  significantly 
changed  their  communications  techniques  nor  are  changes  indicated  in 
coordinating  response  efforts  at  the  scene. 

6.  On-scene  communication  and  coordination  techniques  at  railroad 
accidents  have  changed  significantly. 

7.  During  1968  through  1979  no  major  improvements  were  made  for 
visually  identifying  the  HM  involved  on-scene. 

8.  The  method  used  for  handling  releases  of  HMs  appear  to  be  dependent 
on  the  accident  conditions,  the  nature  and  condition  of  the  HM 
released  and  availability  of  equipment  and  materials  for  approaching 
and  patching/plugging  leaks  and  equipment  for  in-field  transfer  of 
lading. 

9.  It  was  not  until  1978  until  any  major  efforts  in  cleanup  and  disposal 
methods  occurred. 

10.  Very  little,  if  any,  effort  has  historically  been  made  in  terms  of 
identifying  damage  modes  and  assessing  the  structural  integrity  of 
tanks  damaged  in  accidents. 

Based  upon  this  accident  analysis,  it  can  be  seen  that  trends,  improvements 
and  changes  have  been  made  in  accident  management  activities  since  1968. 
Unfortunately,  not  all  geographic  areas  and  emergency  response  organizations 
have  experienced  a  uniform  growth  in  their  accident  management  capabilities. 
Thus,  a  SOA  of  local  HM  response  capabilities  was  performed  to  identify  in 
greater  detail  the  specific  areas  and  concerns  of  municipal  emergency  response 
organizations  for  handling  HM  transportation  accidents  as  a  mechanism  for 
providing  improved  crisis  management  techniques.  The  results  of  this 
investigation  are  presented  in  Section  5. 


5.  ASSESSMENT  OF  METHODS  FOR  IMPLEMENTING 
CRISIS  MANAGEMENT  TECHNIQUES  USED  BY  POLICE, 

FIRE  CHIEFS,  MAYORS  AND  OTHER  DISASTER  RESPONSE  OFFICERS 


This  section  presents  an  assessment  of  various  methods  to  implement  crisis 

management  techniques  for  hazardous  material  transportation  accidents.  The 

assessment  involved  the  following  steps: 

e  Methodology  for  the  collection  of  information  from  each  of  the  ten 
cities  visited; 

e  Identification  of  each  community's  emergency  response  capabilities 
for  handling  hazardous  materials  transportation  accidents;  and 

e  Assessment  of  each  community's  emergency  training  programs  and 
resources.  As  a  result  of  this  assessment,  methods  for  implementing 
crisis  management  techniques  for  handling  hazardous  materials 
transportation  accidents  are  being  recommended.  These  methods  will 
provide  cities  and  communities  with  a  mechanism  to  update  their 
hazardous  materials  transportation  accident  contingency  plans  based 
upon  the  latest  available  technology. 

The  ten  cities  selected  for  analysis  were: 
e  Baltimore,  MD 

e  Los  Angeles,  CA 

e  Nashville,  TN 

e  Newark,  NJ 

e  Pensacola,  FL 

e  Sacramento,  CA 

•  Tallahassee,  FL 

e  Waverly,  TN 

e  Wilmington,  DE 

e  Youngstown  (Panama  City),  FL 

This  selection  was  made  because  these  localities  either:  (1)  have  significant 
amounts  of  hazardous  materials  traffic  through  them;  (2)  have  been  sites  of  past  serious 
accidents  from  which  past  performance  and  planning  improvements  could  be  evaluated; 
or  (3)  have  already  done  specific  work  in  contingency  planning  or  crisis  management  of 
hazardous  materials  transportation  accidents. 


5.1  METHODOLOGY  FOR  OBTAINING  INFORMATION 

The  approach  used  to  identify  each  city's  emergency  response  capabilities  initially 
involved  the  identification  of  key  city,  county  and  state  decision-makers  such  as  civil 
defense  and  emergency  preparedness  directors,  police  chiefs,  fire  chiefs,  mayors,  and 


health  officials.  Contacts  were  initiated  by  telephone  and  letter  and  were  followed  up 
with  personal  visits,  interviews  and  additional  correspondence.  Written  and  verbal 
procedures,  methods  and  guidelines  existing  in  each  city,  county  or  state  for  handling 
hazardous  materials  transportation  emergencies  were  obtained. 

At  the  beginning  of  each  meeting  a  brief  presentation,  entitled  "Assessment  of 
Techniques,  Plans,  Training  Aids  and  Resources  for  Hazardous  Material  Accidents,"  was 
given  to  local  decision-makers  in  each  city.  This  briefing  addressed  STL's  approach  for 
performing  the  assessment;  an  overview  of  the  "Post-Accident  Procedures  for  Chemicals 
and  Propellants"  project;  and  identified  the  types  of  information  desired  from  each  city. 
It  was  emphasized  at  each  meeting  that  the  project  will  result  in  a  summary  of  the  best 
techniques,  plans,  training  aids  and  resources  for  management  of  hazardous  material 
transportation  accidents,  which  will  enable  local  decision-makers  to  assess  their 
programs  and  make  improvements,  when  possible. 

The  type  of  information  requested  fell  into  the  following  categories:  contingency 
planning;  personnel  training;  specialized  personnel,  equipment  and  gear;  and  problems 
encounted  or  foreseen  in  handling  hazardous  materials  transportation  accidents. 

Each  community  was  asked  if  they  had  developed  a  specific  local  contingency  plan 
for  handling  hazardous  materials  transportation  accidents  or  if  the  basic  fire  plan,  state 
contingency  plan  or  the  National  Oil  and  Hazardous  Materials  Substances  Pollution 
Contingency  Plan  (1510  Plan)  would  be  used  in  the  event  of  a  hazardous  materials 
transportation  accident.  Also,  organizational  responsibilities  of  all  local  emergency 
response  service  organizations  who  would  be  on-scene  and  at  what  level  they  would 
interact  with  Federal,  State  and  industrial  response  groups  were  identified. 

The  nature  and  extent  of  response  personnel  training  programs  especially  in 
handling  hazardous  materials  were  also  examined.  A  listing  of  hazardous  material 
guidebooks  and  source  reference  material  carried  in  emergency  response  vehicles  in  each 
city  was  also  compiled. 

An  inventory  of  specialized  response  personnel,  equipment  and  materials  was 
taken  for  each  community.  This  indicated  the  level  of  sophistication  in  handling  an 
emergency.  This  inventory,  however,  could  not  be  used  as  a  basis  of  assessing  "total 
response  capabilities"  because  it  was  found  that  cities  having  a  high  population  and 
purchasing  power  also  had  an  equally  high  level  of  sophistication  with  respect  to 
specialized  personnel,  equiptnont  and  gear.  Small  population  centers  in  proximity  to 
large  cities  often  relied  on  the  response  capabilities  of  larger  nearby  cities.  For 
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example,  Youngstown,  FL  relies  on  Panama  City,  FL  and  Waverly,  TN  relies  on  Nashville, 

TN. 

Each  city  was  also  asked  to  identify  difficulties  which  had  been  encountered  or 
could  be  encountered  at  a  future  hazardous  materials  transportation  accident.  This 
information  was  necessary  so  that  recommendations  for  improved  crisis  management 
techniques  could  address  these  issues.  These  recommendations  could  be  used  as  a 
mechanism  by  local  decision-makers  for  updating  their  existing  techniques,  plans, 
training  aids  and  resources. 

5.2  EMERGENCY  RESPONSE  CAPABILITIES  IN  TEN  SELECTED  CITIES 

Figure  5-1  shows  the  geographic  location  of  the  cities  selected  for  examination. 
Information  on  each  city's  crisis  management  techniques,  plans  and  training  aids  for 
hazardous  material  transportation  accidents  is  provided  in  the  following  sections. 


5.2.1  Baltimore,  MD 

e  There  is  a  basic  Baltimore  City  Emergency  Operations  Plan  which  deals  with  all 
emergencies.  This  plan  has  specific  guidelines  for  handling  hazardous  materials 
transportation  emergencies. 

e  The  Office  of  Civil  Defense  will  not  become  involved  in  a  hazardous  materials 
accident  unless  a  "state  of  emergency*  is  declared  by  the  Governor. 

e  The  Office  of  Civil  Defense  is  in-charge  of  contingency  planning  and  coordination 
of  agencies  on-scene  as  well  as  procuring  required  resources  for  use  -m-scene  such 
as  personnel,  equipment  and  materials  (e.g.,  arrange  for  living  accomodations, 
obtain  cranes  and  trailers,  etc.). 

e  The  Baltimore  Fire  Department  has  an  advisory  committee  (i.e.,  Hazardous 

Materials  Task  Force)  which  has  specialized  personnel,  equipment  and  gear  for 
responding  and  coordinating  activities  on-scene.  They  also  have  a  CHLOREP 
patching  kit  for  chlorine  emergencies. 

e  The  fire  chief  serves  as  the  on-scene  commander. 

e  All  emergency  response  vehicles  carry  the  DOT  Emergency  Response  Guidebook. 
However,  if  a  water  pollution  threat  occurs  the  City  of  Baltimore  has  access  to  the 
USCG  CHRIS  system. 

e  The  fire  department  is  familiar  with  and  has  used  CHEMTREC  (Chemical 

Transportation  Emergency  Center)  for  technical  assistance  at  hazardous  materials 
transportation  accidents. 

e  Concerning  hazardous  materials  training,  all  fire  department  personnel  take  the 
NFPA  hazardous  material  course  entitled  "Handling  Hazardous  Materials 
Transportation  Emergencies." 

e  The  USCG  has  identified  the  hazardous  materials  transported  in  the  Baltimore  area 
and  is  equipped  with  a  pollution  response  van  with  specialized  equipment  and  gear. 
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Use  USCG  believes  that  it  is  not  geared  up  for  immediate  response  to  most 
hazardous  material  accidents.  They  will  typically  respond  with  specialized 
personnel  and  the  CHRIS  response  system.  Their  responsibilities  on-scene  are  to 
support  primary  hazardous  materials  control  groups. 

The  Baltimore  police  department  provides  traffic  control,  escort,  crowd  control  and 
bomb  removal  at  a  hazardous  materials  transportation  accident. 

All  police  officers  sure  required  to  complete  a  minimum  of  eight  hours  of  hazardous 
materials  training.  The  depsurtment  utilizes  the  same  NFPA  training  course  as  does 
the  fire  depsurtment. 

Four  area  hospitals  sure  on  24  hour/day  stand-by  alert  in  readiness  for  an  impending 
accident. 

The  Coast  Guard  has  an  agreement  with  the  Baltimore  City  Fire  Depsurtment  that  it 
will  respond  on  sui  advisory  basis  at  the  fire  department's  request  even  if  the 
incident  is  not  within  its  jurisdiction. 

If  an  evacuation  becomes  necessary,  the  Baltimore  Office  of  Disaster  Control 
would  activate  sui  order  to  execute  evacuation  procedures. 

The  following  are  operating  procedures  to  be  used  on-scene  by  the  hazardous 
materials  task  force  (HMTF).  These  procedures  are  prescribed  in  Manual  of 
Procedure  (MOP)  625-11. 

Until  proper  identification  of  the  product  or  material  has  been  made, 
it  should  be  considered  toxic  and  explosive. 

Members  should  ANTICIPATE  and  not  delay  in  calling  for  assistance 
as  a  limited  situation  can  quickly  become  a  major  problem  if  not 
handled  expeditiously.  If  evacuation  is  deemed  necessary,  it  should  be 
started  immediately,  moving  those  closest  to  the  problem  first  and 
working  away  from  the  incident. 

All  protective  clothing,  including  breathing  apparatus,  will  be  worn  in 
handling  these  incidents.  If  initial  dispatch  indicated  a  hazardous 
chemical,  air  masks  will  be  donned  before  entering  the  contaminated 
area. 

Upon  arrival,  the  Deputy  Chief  will  assume  charge  of  the  incident, 
assisted  by  the  task  force  Battalion  Chief.  The  officer  in  charge  will 
designate  the  staging  area  and  designate  an  officer  in  charge. 

Points  considered  in  selecting  a  staging  area  include  wind  direction 
and  velocity,  topography,  and  accessibility.  First-aid  equipment, 
stand-by  manpower,  and  logistical  support  will  be  marshalled  here. 

Subsequent  arriving  units  will,  in  the  absence  of  specific  instructions, 
report  to  the  staging  area. 

Chief  officers  will  be  cognizant  of  available  monitoring  equipment 
(radiological,  explosimeter,  etc.)  and  utilize  them  to  best  advantage, 
as  well  as  the  available  supportive  resources;  i.e.,  CHEMTREC, 
Hazardous  Materials  Guides,  local  technical  assistance. 

Chief  officers  will  closely  monitor  casualties  in  case  the  Natural 
Disaster  Plan  should  be  implemented. 

Use  of  hose  streams  for  flushing,  cooling,  or  absorption  should  be 
considered  and  stretched  where  indicated. 


FIRES  INVOLVING  FLAMMABLE  GASES  SHOULD  NOT  BE 
EXTINGUISHED  UNLESS  THE  FLOW  OF  GAS  CAN  BE  STOPPED 


Communications  will  be  maintained  at  all  times  between  operating 
task  force  and  Fire  Communications  Bureau. 

As  wind  direction  and  velocity  are  extremely  important  in  relation  to 
chemical  spills  or  leaks,  the  following  format  will  be  used  by  Fire 
Communications  Bureau  when  giving  wind  conditions: 

"wind  from  north  to  south  at  12  MPH,"  or 
"wind  from  east  to  west  at  6  MPH,"  etc. 

The  above  information  will  be  obtained  from  Weather  Bureau, 
Baltimore  Washington  International  Airport: 

PHONE:  962-2177  (24-hour  number) 

787-7257 

This  information  will  be  transmitted: 

1.  At  time  of  dispatch. 

2.  When  command  post  is  established. 

3.  When  requested  by  fireground  commander. 

The  Captain  Fire  Communications  will  insure  that  when  obtaining 
weather  information,  the  actual  readings  at  time  of  request  are 
recorded.  The  fireground  commander  will  be  apprised  of  any  changes 
that  might  affect  fireground  operations. 

If  type  of  material  is  known,  all  pertinent  information;  such  as  fire, 
explosion,  and/or  health  hazards  known  about  the  material  or  incident 
will  be  transmitted: 

1.  At  time  of  dispatch. 

2.  Via  radio,  after  the  response  of  the  Battalion  Chief  has  been 
verified. 

3.  When  requested  by  the  fireground  commander. 

Specific  procedures  are  also  identified  for  chlorine  leaks  (MOP  628-1),  spill 
incident-sorbent  booms  (MOP  600-4),  disposable  surgical  masks  (MOP  600-7), 
prevention  of  contamination  of  domestic  water  supplies  (MOP  603-4),  harbor 
protection-fireboats  (MOP  605),  accidents-derailments  railroad  right-of-way  (MOP 
633-1)  and  oil,  chemical  and  noxious  material  spill  incidents  (MOP  644,  644-1,  644- 
2,  644-2-1,  644-3,  644-4,  644-5,  644-5-1  and  644-5-3). 

In  case  of  an  accident-derailment  along  the  railroad  right-of-way  the  following 
procedures  are  applicable: 

The  Officer  in  Charge  of  Unit  or  Units  that  respond  to  an  incident 
along  a  railroad  right-of-way  will  immediately  advise  Fire 
Communications  of: 

o  The  correct  name  of  the  railroad  involved, 
o  Location  of  incident, 

o  Nature  and  extent  of  the  incident. 

Should  the  incident  be  of  a  serious  nature  and  the  emergency 
operations  must  be  conducted  on  or  across  the  railroad  tracks,  the 
Commanding  Officer  will  notify  Fire  Communications  to  have  train 
movement  stopped. 


-  Fire  Communications  will  notify  the  railroad  involved  by  calling  one 
of  the  following  numbers: 

e  Baltimore  and  Ohio  -  237-3433,  Chief  Train  Dispatcher 
e  Canton  -  342-4458,  Train  Master 
e  Western  Maryland  -  237-3938,  Yardmaster 
e  Penn  Central  -  685-4827,  Power  Director 

-  When  the  incident  involves  the  Penn  Central  Railroad,  emergency 
operations  must  be  performed  in  accordance  with  (MOP  632-1)  "Penn 
Central  Electrified  Territory."  Until  it  has  been  absolutely 
ascertained  that  train  movement  has  been  stopped,  men  will  be 
stationed  at  opposite  ends  of  the  incident  to  alert  fire  personnel  of 
on-coming  trains  (using  portable  radios,  if  necessary).  DANGER: 

DUE  TO  THE  HIGH  SPEED  OF  SOME  TRAINS  (UP  TO  140  MPH),  IT 
MAY  BE  NECESSARY  TO  REQUEST  THAT  ADDITIONAL  UNITS  BE 
DISPATCHED  A  MINIMUM  OF  THREE  MILES  TO  EITHER  SIDE  OF 
THE  INCIDENT  IN  ORDER  TO  RADIO  AN  ADEQUATE  WARNING  OF 
ON-COMING  TRAINS  TO  THE  UNITS  WORKING  AT  THE  INCIDENT. 

The  Fire  Department  is  not  equipped  with  apparatus  or  tools  to  lift 
heavy  railroad  equipment;  i.e.,  freight  cars,  locomotives,  heavy 
machinery,  etc.  Therefore,  the  Officer  in  Charge  shall  advise  Fire 
Communications  to  request  proper  heavy  equipment  from  railroad 
involved. 

When  the  accident  or  derailment  involves  freight  or  tank  cars 
transporting  explosives,  hazardous  chemicals,  flammable  liquids,  or 
gases  and  there  is  spillage  of  chemicals,  oils,  or  noxious  materials, 

(MOP  644-1)  "Spill  Procedure"  must  be  initiated. 

-  Hose  lines  must  be  placed  under  rails  between  ties  to  prevent  hose 
from  being  run  over  by  passing  trains  while  performing  firefighting 
operations. 

•  The  NFPA  hazardous  material  training  course  given  to  emergency  response 
personnel  provides  information  on  hazardous  materials  in-transit;  definitions, 
classes  and  dangerous  properties  of  hazardous  materials  incidents;  command  and 
control  of  hazardous  materials  incidents;  and  planning  for  hazardous  materials 
emergencies. 


5.2.2  Los  Angeles,  CA 

•  The  Los  Angeles  Fire  Department  has  experienced  problems  with  hazardous 
materials  identification  and  container  integrity  assessment  at  accidents. 

•  The  California  Highway  Patrol  (CHP)  serves  as  statewide  information,  assistance 
and  notification  coordinator  for  hazardous  spills  occurring  on  all  highways 
throughout  the  state. 

e  Los  Angeles  has  only  a  basic  fire  plan,  with  no  specific  contingency  plan  devoted  to 
hazardous  materials  response. 

e  All  fire  dhief  vehicles  carry  the  DOT  Emergency  Response  Guidebook. 

•  Los  Angeles  is  equipped  with  one  Mobile  response  van  which  has  analytical  testing 
equipment  (GC-MS),  technical  reference  library  (EPA,  AAR,  USCG  CHRIS,  DOT, 
etc.),  personal  protective  clothing,  breathing  apparatus,  communications  support. 


•  Response  van  is  operational  24-hours  a  day.  Four  men  support  the  van  and  each 
assumes  command  of  the  van  on  a  weekly  rotating  basis.  These  four  personnel 
make  up  a  react  team  in  the  area. 

e  Local  cleanup  and  disposal  companies  provide  basic  training  to  response  personnel 
in  the  area. 

e  Los  Angeles  personnel  have  taken  the  NFPA  hazardous  materials  training  program 
and  used  portions  of  it  as  the  basis  for  developing  their  own. 

e  Los  Angeles  personnel  have  a  close  working  relationship  with  the  chemical 

manufacturers  in  the  area  so  they  will  provide  technical  assistance  on-scene  if 
requested  by  the  incident  commander. 

e  The  CHP  felt  that  personal  protective  clothing,  gear  and  equipment  were 

inadequate  for  handling  an  emergency  situation  but  that  adequate  resources  cannot 
be  purchased  due  to  funding  restrictions. 

e  CHP  has  predesignated  highway  routes  in  California  where  highway  vehicles 
transporting  explosive  materials  may  travel  as  well  as  stop  for  fuel  and  rest.  These 
routes  and  stops  are  identified  in  CHP  publication  HPH  84.8  entitled  "Explosives 
Routes  and  Stopping  Places." 

e  CHP  has  also  developed  a  manual  entitled  "Hazardous  Material  Transportation" 
(HPM  84.2)  which  was  designed  to  provide  guidance  and  assign  responsibilities  for 
enforcement  of  legal  requirements  relating  to  the  transportation  of  hazardous 
materials  and  to  prevent  injury  or  loss  of  life  resulting  from  accidents  involving 
hazardous  materials.  The  contents  of  this  manual  provide  information  on  policy, 
laws  and  regulations,  enforcement,  commodity  identification,  explosives,  loading, 
cargo  and  portable  tanks,  selection  of  explosives  routes  and  emergencies. 

e  From  this  manual  (HPM  84.2)  the  following  information  was  ascertained  in  terms  of 
response  activities  at  hazardous  materials  transportation  emergencies: 

-  The  California  Department  of  Transportation  (CALTRANS)  is 
responsible  for  identifying,  containing,  removing,  or  causing  to  be 
removed  all  materials  spilled  on  State  highways.  This  includes 
reloading  or  other  disposal  of  hazardous  materials  cargos  in  accident- 
disabled  vehicles  and  long-term  traffic  control. 

-  CHP  will  assume  the  responsibility  for  immediate  notification  to  local 
fire  departments  in  event  of  cargo  or  vehicle  fires. 

-  CHP  has  a  hazardous  materials  emergency  operations  plan  in  which 
response  requirements  are  subdivided  into  three  phases.  The  three 
response  phases  and  the  activities  of  organizations  under  each  are: 

A.  Phase  I.  The  officer  arriving  at  the  scene  takes  immediate 
action  to  best  control  the  incident,  then  promptly  identifies 
the  commodity  and  radios  its  shipping  name  and  hazard  class  to 
the  dispatch  center.  Using  available  reference  data,  dispatch 
will  advise  the  field  unit  of  the  hazards  and  precautions  to  be 
taken. 

B.  Phase  n.  The  dispatch  center  promptly  notifies  appropriate 
agencies  to  respond  to  the  scene.  Initial  and  subsequent 
reports  from  the  officer  at  the  scene,  and  other  inputs  from 
supervisory  and  industry  personnel,  determine  activity  at  this 
point.  When  necessary,  a  Departmental  supervisor  should 
respond  to  the  scene  and  establish  a  command  post.  For 
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guidance  of  dispatch  personnel,  responding  organizations  have 
the  following  capabilities: 

(1)  CALTRANS.  CALTRANS  personnel  can  assist  in 
identification,  containment,  removal  and  reloading  and 
should  routinely  be  notified  as  soon  as  possible  of  any 
emergency  on  a  State  highway. 

(2)  Local  Fire  Departments/Division  of  Forestry.  In  urban 
areas,  local  fire  departments  should  be  notified  of  spills 
of  flammable  materials  or  cargo  fires  involving 
hazardous  materials.  In  other  areas,  California  Division 
of  Forestry  units  may  be  requested  to  provide  fire 
fighting  or  standby  service.  Support  from  these 
organizations  will  not  normally  include  reloading, 
removal;,  or  decontamination.  In  many  cities  fire 
services  may  provide  the  following  assistance: 

(a)  Fire  protection  services. 

(b)  Protective  clothing  and  equipment. 

(c)  Ability  to  enter  contaminated  area  for  rescue 
and/or  commodity  identification. 

(d)  First  aid  to  the  injured. 

(e)  Coordination  with  the  poison  control  center. 

(3)  CHEMTREC.  The  Chemical  Transportation  Emergency 
Center  (CHEMTREC)  is  a  voluntary  project  of  industry, 
sponsored  and  supported  by  the  Chemical  Manufacturers 
Association,  and  is  located  in  Washington,  D.C. 
CHEMTREC  can  provide  immediate  advice  as  to 
precautions  to  be  taken  at  any  emergency  scene,  can 
arrange  manufacturer  or  shipper  assistance,  and 
operates  around  the  clock:  (800)  424-9300  (toll  free). 

(a)  CHEMTREC  does  not  directly  dispatch 
assistance,  but  acts  as  an  information  source  and 
coordinating  center. 

(b)  Information  obtained  from  CHEMTREC  depends 
upon  accurate  details  provided  to  CHEMTREC 
during  the  initial  call  for  assistance.  These 
details  should  include  type  of  containers, 
quantity,  name  of  transporter  and  shipper  or 
manufacturer,  and  accurate  description 
(chemical,  trade,  or  shipping  name  and  hazard 
class,  if  any).  If  shipper  or  manufacturer 
assistance  is  required,  this  should  be  clearly 
stated. 

(c)  Assistance  in  dealing  with  chlorine  incidents 
under  the  Chlorine  Emergency  Plan  (CHLOREP) 
can  be  obtained  through  CHEMTREC. 

(d)  Assistance  from  the  National  Agricultural 
Chemicals  Association's  Pesticide  Safety  Team 
Network  can  be  obtained  through  CHEMTREC. 
These  teams  -  some  of  which  are  located  in 
California  -  will  assume  responsibility  for  the 
cleanup  of  agricultural  chemicals. 
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(4)  Shippers.  Shippers  may  be  able  to  assist  in  emergencies, 
especially  if  transporting  their  own  products  as  private 
carriers.  With  for-hire  carriers,  it  may  be  possible  to 
determine  shipper  from  shipping  documents. 

(5)  Federal  Department  of  Energy  (DOE).  Assistance  in 
emergencies  involving  radioactive  materials  being 
transported  under  its  auspices  may  be  obtained  from  the 
Department  of  Energy  (formerly  Energy  Research  and 
Development  Administration):  (415)  273-4237. 

(6)  Office  of  Emergency  Services.  If  transportation  of 

radioactive  materials  is  not  under  DOE  jurisdiction 
(above),  the  Office  of  Emergency  Services  (OES)  should 
be  contacted  in  emergencies:  (916)  421-4990.  In 
addition,  OES  should  be  routinely  contacted  regarding 
spills  of  any  chemical  into  or  along  any  surface 
waterway:  (800)  852-7550.  OES  then  notifies  the 

information  to  concerned  Federal  and  State  agencies 
but  does  not  dispatch  assistance. 

(7)  The  Military.  Reloading  and  other  assistance  in 
incidents  involving  military  explosives  may  be  obtained 
from  the  Army.  The  548th  Ordnance  Detachment, 
Presidio  of  San  Francisco,  (415)  561-4203  or  561-4312, 
shall  be  contacted  in  all  such  cases.  Dispatch  of 
disposal  teams  from  the  nearest  base  will  be 
coordinated  from  this  central  point. 

(8)  Division  Motor  Carrier  Safety  Units.  Motor  Carrier 
Safety  Personnel  may  be  able  to  help  identify  products 
and  their  hasards,  especially  when  products  are  unknown 
or  marginally  dangerous,  or  when  it  is  necessary  to 
locate  the  shipper  or  carrier. 

C.  Phase  IIL  The  final  phase  is  reloading  and  cleanup,  including 
Hecontaminatioa  if  necessary.  When  a  highway  has  been 
restored  to  safe  use,  Departmental  participation  may  be 
terminated  with  the  concurrence  of  CALTRANS  or  other 
public  agency  personnel  concerned  with  cleanup  and  disposal. 

CHP  provides  guidelines  for  tank  structural  assessment  while  impinged  with  fire 

These  include: 

Tank  -  No  Fire.  A  tank  in  any  position,  even  completely  overturned, 
is  relatively  safe  if  there  is  no  firs. 

-  Upright  Tank  -  Moderate  Fire.  An  upright  tank  with  only  moderate 


fire  exposure,  even  if  safety  valve  discharge  catches  fire,  is  not 
extremely  hasardous. 

Upright  Tank  -  Intense  Fire.  A  tank  exposed  to  an  intense  fire,  and 
which  contains  certain  unstable  materials,  may  be  hasardous.  The 
Chem  card  manual  contains  specific  information  on  these  materials. 
Tank  rupture  is  possible  and  evacuation  to  a  distance  of  1,500  feet  is 
advisable. 


-  Overturned  Tank  -  Intense  Fin.  A  partially  or  completely  overturned 
tank  subject  to  intense  fire  is  extremely  dangerous  for  two  reasons. 

First,  beating  of  tank  beads  and  shells  causes  rapid  and  extreme 
weakening  of  the  metal  (tensile  strength  of  aluminum  and  steel  alloys 
at  several  hundred  degrees  is  but  a  fraction  of  what  it  is  at  normal 
temperatures).  This  weakening  is  pronounced  on  portions  of  a  tank 
above  the  liquid  level.  Second,  relief  valves  at  the  top  of  the  tank 
normally  connect  with  the  vapor  space  above  the  liquid  level.  When 
the  tank  is  overturned,  the  relief  valves  no  longer  connect  with  the 
vapor  space  and  the  valves  cannot  function  to  keep  tank  pressure 
from  rising  to  dangerous  levels.  Under  these  conditions,  tank  rupture 
and  the  strewing  of  contents  and  tank  fragments  for  up  to  several 
hundred  feet  is  probable;  evacuation  to  a  distance  of  1,500  feet  is 
imperative. 

e  Training  is  given  to  all  emergency  response  personnel. 

e  Emergency  response  personnel  are  trained  in  the  areas  of  personal  and  personnel 
protection;  incident  appraisal;  hazardous  substance  identification  methods;  rescue 
techniques;  scene  control;  coordination  post  establishment  and  operation; 
coordination;  requesting  available  resources;  containment;  cleanup  methodology  and 
equipment  decontamination;  disposal;  news  media  relations;  knowledge  of  liability; 
and  accident  reporting. 


5.2.3  Nashville.  TN 

•  No  specific  contingency  plan  has  been  developed  for  hazardous  materials  response. 
However,  a  general  firefighting  plan  does  exist  which  designates  fire  and 
emergency  medical  responsibilities  on-scene. 

•  Two  problem  areas  in  which  Nashville  feels  that  improvements  are  needed  include 
communications  on-scene  between  organizations  and  hazardous  materials 
identification.  The  difficulty  in  on-scene  communications  occurs  because  each  of 
the  organizations  responding  communicate  on  different  radio  frequencies  which 
causes  confusion  when  trying  to  coordinate  on-scene  activities.  This  occurred 
following  the  derailment,  explosion  and  fire  in  Waverly,  TN.  Concerning  hazardous 
materials  identification  problems  have  occurred  when  a  material  is  not  marked 
properly  or  when  limited  material  hazard  information  is  known  and  the 
manufacturer  can  not  be  contacted.  This  significantly  increases  the  time  of 
"uncertainty"  for  emergency  response  personnel. 

•  Nashville  has  a  six  man  specialized  react  team  with  equipment  and  gear  for 
response  on-scene.  This  team  has  special  training  in  mitigating  hazards  associated 
with  releases  of  hazardous  materials.  Also,  the  team  utilizes  two  mobile  response 
vans.  These  vans  are  equipped  with  a  CHLOREP  kit,  burn-off  equipment,  breathing 
apparatus,  cutting  torch,  personal  protective  clothing,  disposal  drums  and  lime  for 
neutralization.  The  Nashville  area  has  established  an  agreement  with  the  State 
which  provides  that  the  State  of  Tennessee  will  provide  the  emergency  response 
equipment  if  Nashville  will  be  in  charge  of  responding  to  hazardous  material 
incidents  in  central  Tennessee.  Nashville  estimates  that  they  can  normally  respond 
to  an  incident  in  less  than  12  minutes  (county  is  542  mi.  ).  The  Nashville 
metropolitan  area  has  established  a  computer-operated  emergency  response 
network  in  which  the  telephone  numbers  of  CHEMTREC,  industrial  manufacturers 
and  other  emergency  response  organizations  can  be  activated  by  pushing  only  one 
button  for  each  organization.  All  emergency  vehicles  carry  the  DOT  Emergency 
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Response  Guidebook,  but  the  react  team  has  a  library  of  other  emergency  response 
source  material  including  a  chemical  dictionary,  USCG  CHRIS,  EPA  and  AAR 
manuals  and  others.  Nashville  feels  that  the  use  of  the  UN  numbering  system  on 
DOT  placards  will  be  beneficial.  The  metropolitan  area  has  established  a 
Hazardous  Material  Risk  Advisory  Committee  (HMRAC)  which  identifies  policy  for 
handling  hazardous  materials.  HMRAC  is  comprised  of  personnel  from  emergency 
response,  academic  and  industrial  concerns. 

e  Concerning  training  of  emergency  response  personnel,  all  react  team  members  have 
or  are  working  for  an  Associates  Degree  in  Fire  Science.  These  members  take  the 
NFPA  course  and  an  additional  80  hours  of  hazardous  materials  training  by  a 
chemistry  professor.  The  react  team  members  must  then  be  recertified  every  two 
years.  All  other  fire  service  personnel  take  the  NFPA  hazardous  materials  training 
course. 

e  The  Metropolitan  Nashville-Davidson  County  Division  of  Civil  Defense  and 
Emergency  Preparedness  has  been  designated  as  the  Emergency  Coordinating 
Agency  having  primary  responsibility  and  authority  for  planning  of  disaster 
preparedness,  response  and  recovery;  for  coordination  and  liaison  with  related 
agencies  of  Metropolitan,  State  and  Federal  Government  and  such  agencies  of  other 
cities,  counties  and  concerned  private  agencies. 


8*2.4  Newark.  NJ 

e  Newark  has  a  general  contingency  plan  for  emergencies  which  does  not  specifically 
address  hazardous  materials  emergencies. 

e  The  City  of  Newark  is  In  the  process  of  developing  guidelines  for  hazardous 
materials  accidents.  This  is  mainly  a  result  of  a  few  significant  accidents  in  the 
area,  one  of  which  involved  the  release  of  ethylene  oxide  in  a  railroad  yard  forcing 
the  closing  of  the  Newark  International  Airport. 

e  A  mutual  aid  agreement  exists  between  the  fire  department  and  local  chemical 
manufacturing  companies  so  that  the  manufacturers  will  provide  response  teams  in 
the  event  of  an  emergency.  The  chemical  manufacturers  train,  provide  technical 
assistance  and  information  to  emergency  response  personnel. 

e  The  City  of  Newark  has  their  own  hazardous  materials  training  program.  All 
response  personnel  are  trained. 

e  All  city  emergency  response  vehicles  carry  the  DOT  Emergency  Response 
Guidebook. 

e  The  fire  service  utilizes  positive  pressure  breathing  apparatus  rather  than  Scott  air 
packs.  Firefighters  are  required  at  all  times  to  wear  breathing  apparatus  even 
though  a  fire  may  not  be  visible. 

e  The  state  of  New  Jersey  has  one  hazardous  materials  response  van  for  use  on¬ 
scene.  The  van,  operated  by  the  New  Jersey  environmental  organization,  is  based 
in  Trenton,  approximately  one  hour  from  Newark. 

e  The  Newark  Office  of  Environmental  Affairs,  Department  of  Engineering,  acts  as 
liaison  with  New  Jersey  concerning  hazardous  materials  situations. 

e  A  difficulty  which  Newark  felt  was  a  hindrance  to  hazards  mitigation  is  that 
technical  assistance  is  usually  not  available  after  normal  business  hours  on 
weekdays  and  no  assistance  is  available  on  the  weekends. 


5.2.5  Pensacola.  FL  (Escambia  County) 

•  Pensacola  has  an  unusually  high  probability  of  a  hazardous  materials  transportation 
accident  occurring  because  an  extremely  large  volume  of  petroleum  products 
traverse  its  boundaries  and  a  major  interstate  highway  bisects  Pensacola. 

e  It  was  estimated  that  an  average  150  car  train  consist  going  through  Pensacola 
would  include  at  least  80  cars  of  HMs. 

e  Mock-up  exercises  are  held  regularly  by  city  and  county  emergency  response 
personnel. 

e  Escambia  County  has  an  operating  911  emergency  communcations  network. 

e  In  the  city  of  Pensacola  the  fire  department  consists  of  one  station  of  paid  fire¬ 
fighters  while  the  county  fire  department  consists  of  15  stations  of  volunteer 
firefighters.  These  two,  however,  are  linked  together  by  a  firefighting  association. 

e  In  terms  of  response  teams,  Civil  Defense  estimates  that  the  average  response  time 
of  any  firefighting  unit  in  the  county  is  5  minutes. 

e  The  procedure  for  notifying  a  station  company  of  an  emergency  follows: 

1.  Dispatcher  receives  call. 

2.  Dispatcher  notifies  service  company  within  one  minute  after  receiving  initial 
notification  call. 

3.  Station  notified  must  then,  in  then,  call  back  dispatcher  within  two  minutes 
after  notification. 

4.  If  the  station  company  does  not  return  the  dispatcher's  call  within  two 
minutes  the  dispatcher  again  notifies  the  service  compnay.  This  problem 
occurs  only  5-10%  of  the  time.  ■ 

e  Mutual  aid  agreement  exists  between  the  county  and  city  emergency  response  units. 

e  When  technical  expertise  is  needed  on-scene,  the  county  has  established  a  mutual 
aid  agreement  with  chemical  manufacturers  in  the  region.  These  manufacturers 
include  St.  Regis,  Monsanto  and  Air  Products.  Each  of  these  manufacturers  have 
industrial  response  teams  equipped  with  acid  suits  and  other  personal  protective 
clothing. 

•  Civil  Defense  feels  that  the  following  organizational  structure  for  on-scene 
coordination  is  a  logical  delegation  of  responsibilities: 

-  The  county  has  been  subdivided  into  14  response  regions,  each  having 
a  fire  chief.  The  fire  chief  in  each  region  has  been  designated  the 
OSC  for  that  region. 

e  All  emergency  response  vehicles  carry  the  AAR's  Emergency  Handling  of  Hazardous 
Materials  in  Surface  Transportation. 

e  Pensacola  does  not  recommend  the  use  of  the  DOT  Emergency  Response  Guidebook 
(ERG)  because  they  question  the  validity  of  a  guide  book  which  has  a  designated 
guide  (Guide  No.  11)  which  addresses  no  hazardous  commodity. 

e  The  county  has  a  mobile  van  which  supplies  breathing  tanks  on-scene  and  can 
replenish  cylinders  in  which  the  air  has  been  depleted.  This  is  known  as  the 
"cascade  system.” 

•  The  county  keeps  an  inventory  of  individuals  and  24-hour  access  telephone  numbers 
which  can  be  used  for  search  and  rescue  operations  as  well  as  members  of  industrial 
response  teams. 
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•  Escambia  county  operates  their  own  hazardous  materials  training  program.  This 
consists  of  both  the  NFPA  courses  in  HM  and  RAM.  More  extensive  training,  given 
at  State  conferences  and  seminars,  is  provided  for  all  fire  chiefs,  representatives  of 
the  firefighting  association,  civil  defense  training  officer  and  EMT  representative, 
who  is  the  RAM  training  individual.  All  individuals  are  required  to  take  at  a 
minimum  the  NFPA  courses. 

e  The  county  is  equipped  with  a  mobile  response  van,  mobile  ambulance  (which  can 
transport  10  individuals  at  once  -  carries  100  stretchers),  and  has  a  mobile 
command  post. 

e  The  mobile  command  post  (which  was  used  at  Molino,  FL)  is  a  55-foot  modified  bus 
which  is  equipped  with  a  meeting  room,  teletype  and  8  monitoring  stations. 
Meteorological  data  is  obtained  from  NOAA.  The  post  uses  microwave 
communications.  Estimated  cost  of  mobile  command  post  is  $30,000. 

e  County  communications  consist  of  a  $1.4  million  microwave  communications 
network.  Currently,  the  system  provides  100  communications  channels,  but  has  the 
capability  to  handle  300  channels.  It  has  been  found  that  this  system  decreases  cost 
while  increasing  the '  efficiency  of  Escambia  County's  communications  network. 
Prior  to  installation  of  this  system,  a  telephone  call  from  one  end  of  the  county  to 
the  other  was  long  distance  (due  to  three  telephone  companies  servicing  the  area). 
Now  an  individual  can  call  the  entire  length  of  the  county  on  a  local  basis. 

e  All  calls  for  emergency  response  personnel  are  filtered  through  the  county's  Office 
of  Civil  Defense  and  Disaster  Preparedness.  This  provides  for  coordinated  response 
activities. 


5.2.6  Sacramento,  CA 

e  Each  emergency  response  vehicle  earrys  the  DOT  Emergency  Response  Guidebook. 

e  Battalion  chief  vehicle  also  carries  the  AAR  Emergency  Handling  of  Hazardous 
Materials  in  Surface  Transportation. 

e  Both  of  the  aforementioned  publications  are  also  in  the  dispatchers  office. 

e  Sacramento  has  no  primary  hazardous  materials  analytical  testing  equipment.  They 
do  have  an  agreement  with  a  chemist  in  the  city  engineering  dept.,  several  colleges 
which  have  laboratory  facilities  and  the  I.T.  Corp.,  for  testing  and  identifying 
materials.  The  response  time  that  I.T.  Corp.  requires  to  arrive  at  Sacramento  is 
roughly  two  hours. 

a  Sacramento  has  not  developed  specific  guidelines  for  handling  hazardous  materials 
transportation  accidents,  but  relies  on  the  response  guidelines  identified  in  the  DOT 
and  AAR  response  manuals  for  on-scene  actions.  However,  Sacramento  has 
developed  guidelines  for  approaching,  locating  and  securing  fire  apparatus  near  the 
scene  of  an  accident. 

e  Sacramento  has  develped  a  106  hour  hazardous  materials  training  course.  This 
course  was  developed  for  members  of  the  two  react  teams.  The  106  hour  training 
program  was  developed  from  prepackaged  programs  such  as  those  developed  from 
NFPA, California  Fire  Marshall's  office,  etc.  Each  captain  is  also  given  this 
training.  All  other  fir.,  personnel  are  given  limited  training  which  consists  of 
familiarizing  personnel  with  the  reponse  manuals  and  departmental  developed 
guidelines  regarding  approaching,  locating  and  securing  fire  apparatus  on-scene. 
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The  area  has  two  air  compressor  units  which  provide  a  cascade  system  (capable  of 
replenishing  air  packs  on-scene). 

Two  mobile  response  vans  exist.  Each  van  is  equipped  with  10,000  kw  generator, 
carbon  arc  search  lights,  passive  cascade  system  (i.e.,  cannot  produce  air  but  can 
store  enough  to  replenish  60  tanks),  positive  pressure  breathing  apparatus,  hydraulic 
tools,  personal  protective  clothing,  MSA  breathing  apparatus,  umbilical  cords  that 
air  can  be  forced  through  (positive  pressure  -  300  foot  maximum  length). 


Leon  County  has  a  population  in  excess  of  151,000  while  the  city  of  Tallahassee 
comprises  81,000  or  54%  of  the  total  county  population. 

Tallahassee  is  bounded  on  the  north  by  Interstate  Highway  10  while  LN/SCL  have 
railroad  tracks  going  through  the  center  of  town. 

Not  one  township  in  Leon  County  has  either  volunteers  or  paid  emergency  response 
personnel,  exclusive  of  Tallahassee. 

All  emergency  response  vehicles  carry  both  the  1976  and  1980  version  of  DOT’s 
Emergency  Response  Guidebook. 

Tallahassee  officials  have  experienced  difficulty  in  using  the  1980  "Guidebook"  at 
night  because  it  was  hard  to  reference  the  UN  number  listings  in  the  beginning  of 
the  book  in  the  dark  or  under  stressful  circumstances. 

There  are  no  chemical  manufacturing  plants  in  the  immediate  areas. 

All  fire  personnel  are  given  the  NFPA  Hazardous  Materials  training  course.  Fire 
personnel  are  required  to  attend  additional  hazardous  materials  training  annually. 

Limited  hazardous  materials  training  is  given  to  either  police  or  sheriff  department 
personnel,  mainly  because  their  on-scene  role  consists  of  evacuation  and  perimeter 
control. 

Police  and  sheriff  department  personnel,  however,  do  get  their  limited  training 
from  full-time  training  officers  of  the  fire  department. 

The  fire  department  has  5  full-time  hazardous  materials  training  officers. 

Cooperative  agreement  has  been  established  between  Leon  County  and  LN/SCL 
about  improving  track  conditions. 

In  conjunction  with  neighboring  counties  Tallahassee  regularly  performs  mock-up 
exercises  of  hazardous  materials  transportation  accidents. 

If  foam  trucks  are  required  on-scene  they  are  available  from  the  municipal  airport. 

Fire  department  is  equipped  with  a  mobile  response  van  and  has  analytical  testing 
equipment,  Scott  air  packs  and  acid  suits. 

Leon  County  has  an  Emergency  Operations  Plan  which  considers  hazardous  material 
transportation  accidents  occurring  in  region. 

Director  of  Civil  Defense  was  unfamiliar  with  either  the  EPA  or  CHRIS  response 

manuals. 

The  911  emergency  telephone  system  is  used  in  the  county. 

The  communications  commmand  center  is  located  at  the  Civil  Defense's  Directors 
office  and  is  manned  24-hours/day. 


a 


•  Leon  County  Emergency  Operations  Plan  identifies  designated  responsibilities  for 
fire,  police,  emergency  medical  and  health/rehabilitative  services  personnel. 

e  The  Tallahassee  fire  department  is  equipped  with  Scott  air  packs,  acid  suits  and 
other  personal  protective  clothing,  gear  and  equipment. 

e  Standard  operating  procedures  for  notifying  a  railroad  of  an  accident  involving 
hazardous  materials  in  the  county  consists  of  identifying  information  on  how  many 
cars  are  involved;  nature  of  contents;  possibility  of  fire;  toxic  materials;  response 
agencies  on-scene  and  immediate  response  needs. 


5.2.8  Waverly,  TN 

e  Waverly  has  no  specific  guidelines  for  handling  hazardous  materials  accidents,  but 
relies  upon  guidelines  for  responding  to  fires. 

e  Civil  Defense  has  the  capability  to  utilize  the  HMER  system  in  the  event  of  an 
emergency. 

e  All  emergency  response  vehiclss  carry  the  DOT  Emergency  Response  Guidebook. 

e  Mock-up  exercises  have  been  utilized  to  train  firefighters  for  possible  accidents. 

e  Waverly  employs  a  training  officer  who  instructs  personnel  on  hazardous  materials 
handling.  This  training  consists  of  utilizing  the  NFPA  hazardous  materials  training 
program,  State  developed  programs,  etc. 

•  Three  chemical  companies  are  within  the  Waverly  area,  and  an  agreement  has  been 
reached  with  these  manufacturers  that  they  will  provide  technical  assistance  and 
response  teams  if  requested. 

e  Waverly  has  meteorological  monitoring  equipment  capabilities  and  could  place  the 
equipment  on-scene  to  identify  and  monitor  climatic  conditons  and  estimate  vapor 
dispersion  patterns. 

e  Waverly  has  limited  specialized  personnel,  gear  and  equipment.  Sophisticated 
resources  are  obtainable  from  Nashville  (response  team  roughly  1.5  hours),  and  were 
made  available  through  a  State  agreement.  The  County,  however,  does  have 
positive  pressure  breathing  appparatus  and  Scott  air  packs. 

e  Waverly  had  budgeted  to  purchase  personal  protective  suits,  but  due  to  a  budget  cut 
of  50%  in  the  fire  department's  operating  revenue  these  services  had  to  be 
sacrificed. 

e  Firefighting  personnel  are  paid  volunteers  (i.e.,  paid  for  time  of  service). 

e  The  police  department  has  no  guidelines;  training;  or  specialized  personnel,  gear 

and  equipment  for  handling  a  hazardous  materials  release. 

5.2.9  Wilmington,  DE 

e  All  emergency  response  vehicles  carry  the  DOT  Emergency  Respnse  Guidebook. 

e  Wilmington  employs  the  only  paid  fire  department  in  the  state. 

e  The  State  Fire  Training  Academy  handles  training  of  all  firefighters.  This  training 

includes  hazardous  materials  courses  in  its  curriculum. 

e  There  is  a  general  contingency  plan  in  the  city,  but  this  plan  does  not  specifically 
address  response  to  hazardous  materials  transportation  accidents. 
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•  Neither  the  fire  nor  police  departments  have  specific  procedures  for  handling 
hazardous  materials  releases  except  for  radioactive  materials. 

e  Two  hazardous  materials  training  courses  are  taught  by  the  Delaware  Fire  Training 
Academy.  One  is  geared  to  all  emergency  response  personnel  and  instructs 
personnel  in  such  areas  as  material  characteristics  and  identification,  labeling  and 
placarding.  The  second  course  is  geared  towards  individuals  which  would  serve  as 
OSCs  at  a  hazardous  materials  incident.  This  course  teaches  actual  tactics  and 
strategies. 

e  There  is  no  mandatory  follow-up  training.  Firefighters,  however,  may  repeat  the 
course  to  refresh  their  memory  as  they  deem  necessary. 


5.2.10  Youngstown,  FL  (Panama  City-Bay  County) 

•  The  Bay  County  Natural  Disaster  Operations  Plan  contains  a  hazardous  materials 
spill  emergency  response  plan  (Annex  G). 

e  The  Director  of  Civil  Defense  is  the  on-scene  coordinator  at  hazardous  material 
transportation  accidents  in  the  county. 

e  The  county  maintains  a  listing  of  individuals  capable  of  providing  technical 
assistance  if  an  emergency  occurrs. 

•  The  plans  identifies  designated  responsibilities  for  organizations  that  would  be 
involved  in  on-scene  assistance. 

e  The  plan  permits  the  utilization  of  heavy  equipment  resources  within  the  public 
works  agencies  for  salvage,  repair  and  debris  removal  operations. 

e  Guidelines  for  immediate  on-scene  actions  to  be  taken  by  emergency  personnel  at 
the  scene  include  the  following  instructions: 

1.  Take  any  feasible  steps  necessary  to  protect  or  save  human  life  and 
safeguard  property. 

2.  Restrict  traffic  in  and  about  the  scene. 

3.  Take  all  necessary  actions  to  contain  and/or  prevent  the  spread  of  the 
material. 

4.  If  the  incident  involves  fire  or  material  subject  to  blowing  in  the 
wind,  conduct  operations  from  an  upwind  position. 

5.  Isolate  and  hold  all  contaminated  persons  for  further  examination  by 
specialists. 

6.  If  there  are  casualties  requiring  medical  attention,  take  only 
necessary  life-saving  actions  prior  to  the  arrival  of  a  qualified 
hazardous  materials  specialist  and/or  physician. 

e  Attachment  No.  1  of  Annex  G  to  the  Bay  County  Natural  Disaster  Operations  Plan 
consists  of  a  Hazardous  Substance  Spill  Report  which  catalogs  on-site  accident 
information  including  the  name  and  contact  number  of  the  reporter,  location  of 
incident,  type  and  cause  of  incident,  casualities,  personnel  and  equipment 
availability.  An  example  of  the  Hazardous  Substance  Spill  Report  is  given  in  Table 
5-1. 

e  Attachment  No.  2  of  Annex  G  to  the  Bay  County  Natural  Disasters  Operations  Plan 
contains  details  of  emergency  procedures  for  local  authorities  when  handling 
hazardous  materials.  These  include: 
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TABLE  5-1 

HAZARDOUS  SUBSTANCE  SPILL  REPORT 


I.  REPORTER 


-  (Agency) 

can  be  contacted  for  further  information  at 

( Phone) 

_  _o 

(Location) 

II.  LOCATION  OF  INCIDENT 

A.  Structure 

Building  or  Company  Name _ __ 

Address _ __ 

City _ County _ 

B.  Roadway 

Highway  or  Street  Name _ ; _ 

Nearest  Intersection _ _ 

C.  Off-Shore 

Nearest  identifying  landmarks  (Beach  name,  pier,  nearby 
road,  street,  etc.  _ _ _ 


III.  TYPE  OF  INCIDENT 

A.  Oil  Spill 

Substance _ Quantity 

_ Ship _ Oilfield _  Pipeline _  Railroad 

Name  of  ship,  etc.  _ _ _ 

B.  Radiological  Incident 

1.  Nature  of  Incident: 

a.  Loss  of  control  _ 

b.  Lost  source  _ 

c.  Radiation  producing  device  _ 

d.  Exposure  _ 

e.  Transportation  accident  _ 

f.  Nuclear  weapon  _ 

2.  Radioactive  material  Involved  amount _ ? 


TABLE  5-1  (cont'd) 


C .  Other  Hazardous  Material 

Substance _ Quantity 

Generic  Names  _ 

_  Solid _  Liquid _ 

IV.  CAUSE  OF  INCIDENT 

Describe  _ 


V.  INJURIES 

Injured  _  To  which  hospital  were  injured  taken? 

(number) 

Are  injured  persons  contaminated?  Yes  _  No  _  Nos.  _ 

Were  injured  persons  exposed?  Yes _  No _  Nos.  _ 

If  yes,  was  the  hospital  and  ambulance  crew  so  advised? 


Dead _ Were  dead  contaminated?  _ 

VI.  PERSONNEL  AND  EQUIPMENT 

What  emergency  personnel  and  equipment  are  at  the  scene 


Type  of  additional  assistance  requested? 


VII.  ADDITIONAL  INFORMATION  AND  COMMENTS 


Take  all  feasible  steps  necessary  to  protect  or  save  human  life. 
Safeguard  property  insofar  as  practical. 

« 

Take  actions  to  contain  and/or  prevent  the  spread  of  the  material. 
Spread  sand  or  other  collection  agents,  build  dike,  etc. 

Keep  the  public  as  far  from  the  scene  of  the  incident  as  reasonably 
possible.  Prevent  souvenir  hunting  and  handling  of  debris.  In  the  case 
of  a  nuclear  weapons  incident,  keep  the  public  at  least  2,000  feet 
away. 

Isolate  for  further  examination  those  persons  who  may  have  had 
contact  with  the  material.  Obtain  names  and  address  of  those 
involved. 

Remove  injured  persons  from  the  areas  with  as  little  direct  personal 
contact  as  possible.  Hold  them  at  a  transfer  point  for  first  aid.  If 
serious  injury  has  occurred,  demanding  more  than  first  aid  measures, 
the  patient  should  be  sent  at  once  to  the  nearest  emergency  room  for 
medical  attention.  Advise  medical  attendants  and  facilties  of 
possible  contamination. 

Medical  first  aid  is  directed  primarily  at  restoration  of 
breathing,  control  of  hemorrhage,  splinting  for  fractures,  prevention 
of  shock  and  control  of  pain.  These  are  carried  out  for  an  exposed 
person  in  the  same  basic  fashion  as  for  a  non-exposed  individual. 

First  aid  for  contaiminated  persons  consists  of  cleansing  the 
skin  of  obvious  dirt  (possibly  contamination)  and  if  feasible,  carefully 
remove  the  outer  garments  and  shoes  of  the  patient  and  wrapping  him 
mummy-fashion  in  a  blanket,  sheet,  canvas,  or  large  coat.  By  this 
measure,  any  remaining  contamination  is  contained  and  if  the 
wrapping  is  carefully  done,  the  victim  can  be  moved  with  little 
likelihood  of  spreading  contamination. 

If  incidents  involve  fire  or  material  subject  to  blowing  in  the  wind, 
conduct  operations  from  an  upwind  position.  Keep  out  of  smoke, 
fumes,  or  dust  resulting  from  the  incident.  Segregate  clothing  and 
tools  used  at  the  scene  until  they  can  be  checked  for  contamination. 
Do  not  handle  suspected  material  until  it  has  been  inspected  and 
relased  by  qualified  technical  experts. 

In  a  vehicle  accident  involving  hazardous  material,  detour  all  traffic 
around  the  accident  scene.  If  this  is  not  possible,  move  the  vehicle  or 
vehicles  involved  the  shortest  distance  necessary  to  clear  the  right- 
of-way.  If  the  material  is  spilled,  prevent  the  passage  of  vehicles  and 
people  through  the  area  until  it  has  been  surveyed.  If  right-of-way 
must  be  cleared  before  the  assistance  team  arrives,  wash  spillage  to 
the  shoulders.  Do  allow  wash  water  to  enter  drainage  system. 

Do  not  eat,  drink,  or  smoke  in  the  accident  area.  Do  not  use  food  or 
drinking  water  that  may  have  been  in  contact  with  material  from  the 
incident  area. 

Take  only  necessary  emergency  actions  prior  to  the  arrival  of  a 
qualified  hazardous  materials  specialist  and/or  physician. 


•  The  County  Plan  has  a  listing  of  24-hour/day  telephone  access  numbers  to  county, 
State  and  Federal  emergency  agencies.  Under  the  listing  of  Federal  Agencies  the 
telephone  numbers  of  Tyndall  AFB-DP  and  Naval  Coastal  Systems  Center  is  given. 

e  The  Civil  Defense  has  prepared  a  listing  of  absorbents,  congealing  agents,  gelling 
agents,  liquids  and  other  equipment  which  may  be  required  on-scene.  This  listing 
has  been  distributed  to  each  of  the  service  organizations  so  that  they  could 
inventory  their  resources  and  have  pre-identified  materials  which  may  be  needed 
on-scene  prior  to  the  occurrence  of  an  accident. 

e  Fire  department  equipment  consists  of  breathing  apparatus  and  turn-out  gear. 

e  Civil  Defense  operates  and  cooordinates  specialized  equipment  utilization  on-scene 
and  is  equipped  with  a  communications  van,  breathing  apparatus  and  jump  suits. 

e  The  county  has  only  two  copies  of  the  DOT  Emergency  Response  Guidebook. 

e  Emergency  response  vehicles  are  not  equipped  with  the  DOT  guide. 

#  The  County  does  not  train  emergency  response  personnel  to  handle  hazardous 
materials  accidents.  Bay  County,  however,  has  established  a  group  of  decision¬ 
makers  from  the  service  organizations  in  the  county  (one  from  each  organization) 
to  serve  on  a  hazardous  material  advisory  board.  The  members  of  this  advisory 
board  are  the  only  response  personnel  who  receive  formalized  HM  training. 

5.3  ASSESSMENT  OF  METHODS  OF  CRISIS  MANAGEMENT 

This  section  provides  a  critical  assessment  of  methods  used  in  each  city  for 
implementing  crisis  management  techniques  for  hazardous  materials  transportation 
accidents.  Data  were  collected  from  each  of  the  ten  cities  concerning  specific 
guidelines/plans  for  handling  hazardous  materials  accidents;  hazardous  materials  training 
programs;  and  specialized  response  personnel,  equipment  and  gear  for  use  on-scene. 
Also,  any  problems  the  cities  may  have  encountered  or  expected  to  encounter  in  handling 
hazardous  materials  transportation  accidents  were  identified. 

Each  of  the  ten  cities  reviewed  has  experienced  a  hazardous  material 
transportation  accident  involving  at  least  one  of  the  28  chemicals  and  propellants  being 
examined  by  this  study.  Of  the  28  hazardous  materials,  the  following  16  materials  were 
involved  in  incidents  in  any  of  the  ten  cities:  acetone,  acrylonitrile,  anhydrous  ammonia, 
chlorine,  ethylene  oxide,  liquefied  hydrogen,  hydrazine,  methanol,  methyl  bromide, 
propane,  propylene,  sodium  hydroxide,  styrene,  toluene,  UDMH  and  vinyl  acetate.  The 
remaining  12,  acetone  cyanohydrin,  aerozine-50,  ethyl  acrylate,  hydrocyanic  acid, 
isobutane,  monomethylamine  nitrate,  sodium  hydrosulfide,  monomethylhydrazine, 
liquefied  oxygen,  vinyl  chloride,  N^O^  and  butadiene  were  not  involved  in  accidents  in 
these  cities  during  1971-1980.  Table  5-2  has  been  prepared  to  show  the  accident 
involvement  by  hazardous  materials  frequency  for  the  ten  cities  visited.  Table  5-3  has 
also  been  prepared  to  show  the  distribution  of  accidents  for  the  chemicals  and 


TABLE  5-2 

MATERIAL  INVOLVEMENT  IN  ALL  CITIES 


Number  of 

Pet.  of 

Rank 

Material 

Accidents 

Samole 

1 

Sodium  hydroxide 

26 

23.5 

2 

Methanol 

15 

13.5 

3 

Acetone 

1U 

12.6 

4 

Anhydrous  Ammonia 

13 

11.7 

5 

Toluene 

9 

8.1 

Propane 

9 

8.1 

7 

Acrylonitrile 

4 

3.6 

Chlorine 

4 

3.6 

9 

Propylene 

3 

2.7 

Styrene 

3 

2.7 

Vinyl  Acetate 

3 

2.7 

12 

Methyl  bromide 

2 

1 .8 

UDMH 

2 

1 .8 

15 

lh2 

Ethylene  oxide 

2 

1 

1 .8 
0.9 

Hydrazine 

_ 1_ 

0.9 

TOTAL 

111 

100% 
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TABLE  5-3 

ACCIDENT  HISTORIES  OF  THE  CHEMICALS  AND 
PROPELLANTS  IN  THE  CITIES  EXAMINED 


Acetone 
Acrylonitrile 
Anhydrous  Ammonia 
Chlorine 
Ethylene  Oxide 
Hydrazine 

Liquefied  Hydrogen 

Methanol 

Methyl  Bromide 

Propane 

Propylene 

Sodium  Hydroxide 

Styrene 

Toluene 

Unsymmetrical 

Dimethlhydrazine 

Vinyl  Acetate 


14 
4 

13 

4 

1 

1 

2 

15 
2 
9 
3 

26 

3 

9 

2 

3 


TOTAL 


21  32  16  13  7  1  1  2  1  8  1  111 
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propellants  by  city.  The  DOT  Materials  Transportation  Bureau's  data  base  for  the  period 
1970  through  1980  was  used.  Using  the  average  hazardous  materials  accident  cost  of 
$41,900  for  1976  through  1980  and  based  on  the  number  of  accidents  in  each  of  the  ten 
cities,  the  estimated  accident  cost  resulting  from  the  16  chemicals  and  propellants  was 
in  excess  of  $4.6  million. 

Table  *>- 4  shows  the  estimated  loss  to  each  city  as  a  result  of  accidents  involving 
the  16  chemicals  and  propellants.  Thus  it  can  be  seen  that  each  of  these  communities 
does  have  the  need  for  response  capabilities  for  handling  possible  hazardous  materials 
transportation  accidents.  The  analysis  of  the  response  capabilities  in  each  of  the  cities  is 
presented  in  the  following  sections. 

5.3.1  Contingency  Planning  for  Hazardous  Materials  Transportation  Accidents 

5.3. 1.1  Overview  of  Community  Emergency  Response  Planning  and 
Recommendations  for  Improved  Community  Plans 

STL's  "Draft  Guidelines  Manual"  conducted  for  project  F04611-80-C-0046  showed 
that  municipalities  having  pre-established  contingency  plans  for  handling  emergency 
situations  were  better  prepared  for  handling  the  hazardous  environment  surrounding  the 
occurrence  of  hazardous  materials  transportation  accidents  than  those  areas  that  had  not 
pre-planned.  With  the  increasing  awareness  of  the  potential  consequences  of  an  accident 
involving  hazardous  materials,  many  communities  (e.g.,  Nashville,  TN;  Sacramento,  CA; 
Baltimore,  MD)  have  developed  plans  specifically  aimed  at  dealing  with  the  hazards 
posed  during  an  accident  involving  hazardous  materials.  However,  many  localities  have 
not  prepared  or  are  not  aware  of  existing  hazardous  materials  transportation  accident 
contingency  plans.  This  fact  can  be  exemplified  by  such  transportation  accidents  as 
Beattyville,  KY  and  Youngstown,  FL.  In  fact,  communities  which  have  contingency  plans 
usually  have  a  large  community-minded  chemical  manufacturer  in  the  area  or  have  had  a 
major  transportation  accident  which  has  forced  community  involvement  and  awareness. 

It  is  recommended  that  a  viable  community  contingency  plan  for  hazardous 
materials  transportation  accidents  be  developed  for  every  locality  and  that  this  plan 
contain  the  following  information: 

•  Hazardous  material  shipping  routes  and  volumes  through  community; 

•  Community  transportation  network  in  terms  of  possible  evacuation  routes 
and  access  by  emergency  services; 

•  Location  of  specialized  personnel,  materials,  and  equipment  in  community  or 
nearest  location  adequate  to  handle  hazardous  materials  emergencies; 
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TABLE  5-4 

ESTIMATED  LOSSES  DUE  TO  INCIDENTS 
INVOLVING  THE  16  CHEMICALS  AND  PROPELLANTS 


City 

Accidents 

Estimated  Loss 
(Sl.OOO's) 

Baltimore,  MD 

21 

879.9 

Los  Angeles,  CA 

32 

1  ,340.8 

Nashville,  TN 

16 

670.4 

Newark,  NJ 

13 

544.7 

Pensacola,  FL 

7 

293-3* 

Sacramento,  CA 

11 

460.9 

Tallahassee,  FL 

2 

83.8 

Waverly,  TN 

1 

41.9* 

Wilmington,  DE 

8 

335.2 

Youngstown,  FL 

1 

41.9* 

Actual  costs  were  significantly  higher  due  to  additional 
third  party  liability  law  suits  and  environmental  cleanup 
costs. 
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•  Appropriate  segments  of  the  emergency  response  community,  with  clearly 
defined  individual  roles,  responsibilities  and  statutory  authorities; 

e  Methods  for  accessing  relevant  technical  assistance  sources;  and 

e  Designated  communications  network  (radio  frequency,  network  channel 
siren)  to  alert  the  public  and  to  handle  communications  between/from  the 
Communications  Command  Center,  the  accident  site  and  other  off-scene 
support  organisations. 

These  topics  are  discussed  in  subsequent  paragraphs  in  this  section.  At  least  two 
states,  California  and  Virginia,  have  conducted  studies  to  assess  the  volume  of  hazardous 
materials  traveling  along  various  segments  of  the  state's  transportation  network. 
However,  because  local  emergency  responders  (i.e.,  fire,  police,  medical)  are  the  first 
groups  on-scene,  it  is  recommended  that  an  inventory  of  hazardous  material  traffic  be 
conducted  at  the  local  community  level  as  well  as  the  state  level.  The  city  or  regional 
planning  office  might  be  the  logical  organization  to  be  charged  with  performing  this  duty 
and  possibly  some  other  duties  associated  with  municipal  contigency  pre-planning. 
Statutes  may  dictate  someone  else.  The  important  thing  is  to  have  some  organisation 
responsible. 

It  is  recommended  that  an  inventory  of  the  community  transportation  network  be 
conducted.  Also,  thermophysical/chemical  data  should  be  compiled  for  the  hazardous 
commodities  being  transported  through  a  community.  Based  on  current  emergency 
response  practices,  this  information  should  be  carried  in  the  cars  of  each  emergency 
service  "chief”  (i.e.,  designated  on-scene  coordinator  or  his  representative).  The  types  of 
commodity  information  which  the  "chief"  should  carry  include  specific  gravity,  vapor 
density,  explosive  limits,  toxicity  levels  and  firefighting/ first-aid  information. 

The  catalog  of  appropriate  segments  of  the  response  community,  their 
responsibilities  and  authority  should  also  include  an  inventory  of  specialized  hazardous 
material  response  teams  in,  or  available  to,  the  community  including  local  emergency 
services  (fire,  police,  medical),  industrial  teams,  trade  association  teams  and  federal, 
state  and  local  government  personnel.  The  type  of  information  which  should  be  collected 
for  each  specialized  responding  organization  should  include  the  following: 
e  name  and  address  of  key  persons/contacts, 
e  24-hour  emergency  phone  numbers 

e  800  toll-free  telephone  numbers,  if  available 
e  what  resources  they  can  provide 

Other  personnel  or  organizational  information  which  should  be  indexed  includes: 
e  response  speciality  (e.g.,  firefighting,  wreck  handling,  cleanup,  disposal) 


•  specific  commodity  expertise 

e  availability  of  specialized  equipment  and  materials 

The  inventory  of  specialized  equipment  and  materials  suitable  for  hazardous 

materials  traveling  through  a  community  should  identify: 

e  materials  and  equipment  needed  for  each  hazardous  materials  being  shipped 

e  location  and  availability  of  materials  and  equipment  at  public  facilities  and 
commercial/industrial  facilities 

Technical  assistance  may  be  obtained  in  several  ways.  The  Chemical 
Transportation  Emergency  Center  (CHEMTREC  800/424-9300)  which  is  operated  on  a  24- 
hour,  7-day-a-week  basis  by  the  Chemical  Manufacturers  Association,  can  provide  some 
initial  response  actions  for  an  identified  HM  and  get  the  shipper  in  direct  contact  with 
the  emergency  scene.  If  the  HM  happens  to  be  one  for  which  a  segment  of  the  chemical 
industry  has  developed  special  response  teams  (e.g.,  the  CHLOREP  teams  of  the  chlorine 
industry  through  the  Chlorine  Institute),  CHEMTREC  alerts  such  groups.  The  chemical 
manufacturers  and  shippers  are  the  most  knowledgeable  about  the  HM(s)  they  produce 
and  ship  and  are  in  the  best  position  to  provide  technical  assistance  at  the  accident 
scene.  CHEMTREC  information  per  se  is  "cookbook"  for  specific  commodities  and  no 
judgments  or  recommendations  are  offered. 

The  National  Response  Center  (NRC),  operated  by  the  U.S.  Coast  Guard  (800/424- 
8802)  in  conjunction  with  its  joint  responsbilities  with  EPA  in  handling  water  spills  of 
hazardous  substances,  likewise  is  operated  around-the-clock  and  has  a  direct  tie-in  with 
CHEMTREC  through  a  written  agreement. 

The  Coast  Guard  and  EPA  have  joint  regional  response  teams,  with  designated  on¬ 
scene  coordinators  (OSC),  which  are  dispatched  to  th  scene  if  either  EPA  or  the  Coast 
Guard  deems  it  necessary.  These  teams  can  provide  technical  advice  and/or  actually 
conduct  cleanup  and  disposal  operations,  if  necessary.  In  addition,  the  NRC  has 
computer  programs  for  predicting  the  dispersion  of  spilled  HMs  (currently  this  is 
essentially  confined  to  water  spills,  but  is  being  expanded  to  handle  land  spills).  The 
computerized  data  system  makes  available  more  detailed  technical  information  than 
CHEMTREC  can  provide.  EPA  and  the  Coast  Guard  also  have  technical  experts  who  may 
be  contacted  for  technical  advice. 

There  are  several  cleanup  and  disposal  contractors  who  specialize  in  handling 
and/or  advising  regarding  these  aspects  of  HM  spills.  Some  shippers  utilize  such 
contractors  when  they  do  not  have  in-house  specialized  teams.  However,  carriers  rarely 
have  such  capability  and  would  have  to  rely  on  a  contractor.  Normally,  the  shipper  and 
carrier  agree  on  how  the  matter  will  be  handled,  so  it  does  not  become  a  problem. 
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A  number  of  shippers  provide  s  company  800  emergency  number  on  shipping 
papers  and  sometimes  on  the  tank  cars  or  cargo  tanks. 

Without  adequate*  fully-coordinated  communications,  it  is  impossible  to  handle  a 
HM  transportation  emergency  successfully.  The  communications  network  must  enable 
those  groups  at  the  scene  to  communicate  within  their  respective  disciplines,  and 
between  disciplines  and  with  the  OSC.  Additionally,  the  OSC  must  have  direct  contact 
with  all  the  off-scene  support  activities  (e.g.,  aerial  surveillance,  weather  service,  and 
hospitals)  and  shipper,  carrier,  local,  State  and  Federal  officials  and  response  centers 
(e.g.,  NRC  and  CHEMTREC)  and  the  news  media.  All  of  these  communications  must  be 
on  a  non-interfering  basis. 

Most  of  the  emergency  services  organisations  have  com  munciat  ions  systems.  The 
important  thing  is  to  tie  all  communication  into  a  centralised  communication  center.  A 
system  of  priorities  must  be  established  as  to  who  and  what  takes  precedence.  If 
possible,  assignment  of  specific  frequencies  to  the  various  groups  is  recommended. 
"Ham*  operators,  particularly,  may  be  a  valuable  resource.  The  CB  system  might  be  of 
value  under  special  circumstances. 


5.3. 1.2  Critical  Analysis  of  Community  Plans 

Based  upon  the  criteria  for  effective  crisis  management  techniques  to  hazardous 
material  transportation  accidents  given  in  Section  5.3. 1.1,  Table  5-5  has  been  prepared  to 
show  the  state-of-the-art  in  community  contingency  plans  for  each  of  the  ten  cities 
examined.  Based  upon  a  critical  assesment  of  each  community's  contingency  plan  for 
handling  hazardous  materials  transportation  accidents  it  appears  that  the  majority  of 
cities  have  inadequate  on-scene  communications  capabilities  and  do  not  sufficently 
provide  for  the  dissemination  of  accident  information  to  the  public.  The  cities  reviewed 
do  have  the  following  components  in  their  contingency  plan: 

•  Knowledge  of  type  of  hazardous  materials  and  their  transport  routes  in 
proximity  of  the  community; 

•  Specific  emergency  response  guidelines  for  handling  all  hazardous  materials 
transportation  accidents; 

•  Inventory  of  specialized  personnel,  equipment  and  materials  which  could  be 
used  on-scene;  and 

•  On-site  responsibilities  of  local  emergency  response  organizations. 

The  cities  which  did  not  have  specific  guidelines  concerning  response  to  hazardous 
materials  would  either  utilize  guidelines  for  response  to  fires  or  the  emergency  response 
guidelines  identified  in  Federal  and  industrial  response  guidebooks  (i.e.,  AAR,DOT,EPA 
and  USCG). 


TABLE  5-5 

ASSESSMENT  OF  COMMUNITY  CONTINGENCY  PLANS 
BASED  UPON  CRISIS  MANAGEMENT  CRITERIA 


Community  transportation  network 
in  terms  of  possible  evacuation 
routes  and  also  access  to 
emergency  services 


Specific  hazardous  materials  •  •  •  •  •  •  • 

response  guidelines/contingency 

plan 


Location  of  specialized  personnel, 
materials  and  equipment  in 
community  or  nearest  location 
adequate  to  handle  hazardous 
material  emergencies 


Appropriate  segments  of  the  •  •  •  •  •  •  • 

emergency  response  community,  with 

clearly  defined  individual  roles, 

responsibilities  and  statutory 

authorities 


Methods  for  assessing  relevant  •  •  •  •  •  • 

technical  assistance  sources 


Designated  communications  network  • 

to  alert  the  public  and  to  handle 

communications  between  the 

Communications  Command  Center, 

the  accident  site  and  other  off- 

scene  support  organizations 
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Youngstown,  FL 
(Panama  City) 


TABLE  5-5  (cont'd) 


Criteria 


List  of  specialized  response 
personnel: 

-  name  and  address  of  key  eeeee  eeee 

persons/contacts 

-  24-hour  emergency  phone  numbers  eeeee  e  ee 

-  resources  of  group  listed  eeee  e 

Contingency  plan  components: 

-  statement  of  purpose  and  scope  e 

-  enabling  acts  and  authority  e 

-  identity  and  functions  of  e 

the  officials  involved 

-  evacuation  plan  with  pre-  e 

designated  shelters  and 
logistical  support 

-  identification  of  radio  and  e 

television  stations  that  will 

continuously  inform  the  public 
during  the  initial  trauma 

-  identif icaton  of  the  pre-  e  see  e  e 

designated  local  on-scene 

coordinator  (LOSC)  by  name 
and/or  position 

-  a  mechanism  for  updating  see 

-  a  document  showing  how  the  local  e  see  e  e 

plan  interfaces  with  the  federal 

and  state  plans 

-  identification  of  a  liason  e  e  e  e  e  e 

official  to  work  with  the  state 

and  federal  OSC 

-  continually  updated  phone  e  e  e 

numbers  of  key  officials 

-  check-in  location  where  key  e  e  e  e  e  e 

officials  can  be  located  or 

tracked  once  they  have  appeared 
on-scene 

-  a  method  for  identifying  and  e  e 

accounting  for  individuals  who 

may  have  authority  on-scene 
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5.3.2  Training  of  Emergency  Response  Personnel 


There  are  a  number  of  training  courses  available  which  are  taught  by  government, 
industry,  educational  institutes  and  consulting  organizations  aimed  specifically  at 
responders  to  hazardous  materials  incidents.  These  courses  vary  from  formal  academic 
class  sessions  to  slide-tape  presentations,  with  an  insructor's  guide  and  student  workbook, 
to  the  home-study  (correspondence)  course.  The  slide-tape  courses  run  from  five  to 
twenty  hours  of  class  time.  They  may  or  may  not  be  modular  (i.e.,  deal  with  topical 
areas  such  as  hazardous  materials  identification,  decision-making  and  seeking  technical 
assistance). 

Hazardous  material  training  courses  stress  planning  but  also  present  some  basic 
information  concerning  the  nature  of  hazardous  materials;  how  to  identify  spilled/leaking 
material;  where  to  find  technical  help;  danger  assessment;  decision-making;  and  to  a 
cetain  extent  some  general  procedures  for  on-scene  actions  such  as  controlling  access  to 
the  area,  evacuation,  surveillance  of  vapor  clouds,  firefighting,  rescue  and 
communications.  In  some  instances,  there  is  hands-on  training  such  as  use  of 
polyurethane  foam  for  sealing  holes  in  drums  or  diking  liquid  pools,  applying  metal 
patches  to  tank  car  holes  by  means  of  bolts  or  stopping  leaks  with  wooden  plugs.  These 
are  useful  techniques,  but  have  limited  application  to  specific  situations.  Heavy  reliance 
must  still  be  placed  -on  the  specialists  from  the  varous  disciplines  involved.  These 
specialists  operate  and  make  decisions  based  predominately  on  their  own  experience  and 
knowledge  and,  with  few  exceptions,  perform  tasks  without  the  benefit  of  written 
procedures,  particularly  with  respect  to  cargo  transfer,  wreckage  removal,  cleanup  and 
disposal.  Although  these  courses  give  some  attention  to  restoring  the  scene  to  normal, 
there  is  a  lack  of  procedural  training  in  these  four  activities. 

There  are  many  training  aids  available  in  addition  to  the  courses  themselves. 
Examples  are  nomographs,  slide  rules,  pocket  manuals,  checklists,  brochures,  guides, 
films,  video  tapes,  slide-tape  combinations,  reference  books,  data  bases,  resource  lists 
and  charts.  The  U.S.  Department  of  Transportation's  Materials  Transportation  Bureau 
provides,  free-of-charge,  quantities  of  a  number  of  hazardous  materials  training  aids  to 
emergency  service  organizations.  Others  may  be  purchased  from  the  Government  or 
private  companies.  Rail  carriers,  in  conjunction  with  the  Chemical  Manufacturers 
Association,  are  putting  on  hazardous  materials  transportation  emergency  training 
courses  in  communities  where  chemical  shippers  are  located  or  through  which  rail  lines 
run. 
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The  U.S.  Department  of  Transportation,  Research  and  Special  Programs 
Administration,  Materials  Transportation  Bureau  has  compiled  a  list  of  342  organisations 
offering  training  courses  on  hasardous  materials  transportation. 

Regardless  of  the  type  of  activity  —  immediate  response,  hazard  mitigation,  cargo 
transfer,  wreckage  removal,  cleanup  and  disposal  or  the  specialist  discipline  involved  — 
training  must  assure  that  procedures  are  understood  and  utilised  to  accomplish  the 
following  four  items: 

1.  Provide  adequate  on-scene  communications 

2.  Evaluate/assess  the  situation,  hazards  and  actions 

3.  Make  decisions 

4.  Take  appropriate  actions 

These  are  discussed  in  the  following  paragraphs. 

5.3.2.1  Communications  Training 

An  incident  must  be  recognized  and  promptly  reported  to  the  proper  authority.  It 
is  very  essential  that  specific  information  about  the  accident  be  provided  in  this  report 
so  that  the  response  network  may  be  activated  and  those  involved  can  have  a  reasonable 
idea  of  the  nature  of  the  accident  and  hazardous  materials  involved.  Training  in  how, 
when,  what  and  to  whom  to  report  a  hazardous  material  accident  is  the  first  criterion.  It 
involves  the  ordinary  citizen,  who  by  chance  may  stumble  upon  an  accident  scene,  as  well 
as  those  who  might  become  involved  as  professionals.  Communications  within  a 
particular  response  discipline,  between  groups  and  with  the  on-scene  coordinator  (OSC) 
are  complex  but  vital.  Therefore,  training  is  required  in  the  proper  use  of 
communications  equipment.  Also,  the  assignment  of  proper  frequencies  and 
responsibility  for  coordination  of  communications  must  be  clearly  identified  in  the 
emergency  action  plan.  The  persons  responsible  for  coordinating  communications  need 
training: 

•  To  understand  the  interface  between  different  communication  modes, 
frequencies  and  equipment; 

•  To  understand,  interpret  and  relay  facts  and  requests  being  made  by  or  sent 
to  the  numerous  groups  and  individual  specialists  involved  in  the  emergency; 

•  To  recognize  and  expedite  priority  communicati  s; 

•  To  deal  effectively  with  the  news  media,  by  providing  appropriate  factual 
information  and  by  utilising  the  news  media  as  a  means  of  mitigating 
hazards  to  the  public  such  as  preventing  panic  and  providing  proper 
instructions  or  warnings;  and 


•  To  know  how  to  use  communications  to  coordinate  effectively  the  many 
activities  taking  place  on-scene  and  as  backup,  so  that  such  activities  do  not 
interfere  with  or  jeopardize  safety  of  each  group  and  that  resources  are  used 
most  effectively. 

The  various  response  groups  and  individual  specialists  need  communications 
training  in  order  to  learn  proper  procedures  for  maintaining  constant  contact  with  in 
their  particular  groups  so  that  everyone  is  always  accounted  for,  prompt  escape  action 
may  be  taken  if  the  need  arises,  and  the  OSC  can  be  provided  with  the  latest  facts  on 
conditions,  progress,  problems  and  needs. 

The  public  needs  training  in  such  areas  as  simple  self-protection  actions  (i.e., 
stuffing  cracks  in  windows  or  doors)  in  the  event  of  a  hazardous  material  spill;  getting 
and  keeping  away  from  the  scene;  obeying  evacuation  orders;  and,  as  previously 
mentioned,  reporting  an  incident. 

The  news  media  can  be  a  real  help  or  can  compound  the  problem.  Making  the 
news  media  aware  of  and,  where  possible,  a  participant  in  hazardous  material  spill 
response  training,  can  make  it  a  strong  positive  force  in  a  real  emergency.  Training 
courses  need  to  contain  a  portion  showing  how  the  news  media  can  assist  in  the  event  of 
an  accident.  News  media  representatives  should  be  included  in  the  preparation  of  the 
community's  HM  emergency  response  plan  and  in  training  courses  that  are  given. 

All  persons  who  will  be  concerned  with  a  spill  must  have  further  training  in 
evaluation/assessment  methods,  decision-making,  the  procedures  required  in  their 
specific  activities  and  awareness  of  how  their  actions  impact  others. 

5.3.Z.Z  Training  for  Decision-Makers 

It  is  imperative  that  training  be  designed  to  meet  the  needs  of  all  decision¬ 
makers.  Depending  upon  the  individual  responsibilities  and  the  particular  types  of 
activities  involved,  training  can  range  from  checkoff  lists  to  computer-aided  decision¬ 
making  methods.  Essential  to  all  decision-making  is  consideration  of  the  situation  or 
problem,  the  alternative  courses  of  action,  how  the  action  will  be  accomplished,  when 
and  by  whom,  and  what  will  be  the  expected  impact  or  results  of  each.  Evaluation  and 
assessment  of  the  situation  are  the  key  factors  upon  which  sound  decisions  are  based. 
Therefore,  a  detailed  discussion  of  training  requirements  for  decision-makers  in 
evaluation  and  assessment  is  presented. 

A  chemical,  propellant  or  other  hazardous  material  transportation  accident 
requires  initial  and  continued  assessment  of  the  situation  and  evaluation  of  the 
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requirements  and  effectiveness  of  corrective  actions.  Essentially,  these  involve 
obtaining  facts  and  analyzing  them.  Training  is  vital  to  assure  that  those  involved  with 
the  emergency  know  what  information  is  necessary,  how  it  may  be  obtained  and  how  to 
analyze  it  for  determining  the  existing  hazards,  potential  dangers,  what  damage  has  been 
sustained,  the  magnitude  of  the  spill,  who  and  what  are  exposed,  what  resources  exist  and 
how  they  can  be  used  most  effectively,  what  additional  resources  are  required,  and  the 
effectiveness  of  corrective  actions.  Such  training  should  involve  how  to: 

•  identify  at  a  distance  any  HM's  involved  or  that  have  been  released; 

e  determine  the  integrity  of  the  HM  containers; 

•  establish  the  danger  perimeter; 

e  predict  the  downwind  toxic  or  flammable  vapor  concentration  versus 
distance  as  well  as  cloud  size  and  travel  rate; 

•  use  resources  most  effectively; 

•  determine  the  applicability  and  effectiveness  of  corrective  actions; 

•  use  remote  sensing/detection/analytical  equipment; 

•  interpret  data; 

•  spot  changing  conditions  which  pose  additional  dangers; 

•  assess  risks; 

•  determine  hazards;  and 

•  monitor  the  scene  for  toxic  or  flammable  vapor  levels  and  for  evidence  of 
personnel  exposure. 

Such  training  includes  teaching  formalized  methodologies  where  appropriate  (i.e., 
risk/hazards  analysis). 


5.3. 2.3  Response  Activities  Training 


Training  is  required  to  assure  effective  and  safe  performance  of  all  the  on-scene 
and  support  activities  in  handling  hazardous  materials  transportation  spills.  This  fourth 
aspect  of  training  deals  with  the  actual  field  operations  and  what  type  of  procedural 
training  deals  with  the  a  :tual  field  operations  and  what  type  of  procedural  training  is 
appropriate  to  each  of  the  specialized  groups  and  individual  experts  involved.  This 
training  involves  ways  to  select,  use  and  identify  the  limitations  of  equipment  and 
materials  (i.e.,  use  only  transfer  equipment  which  is  compatible  with  the  particular 


hazardous  material  or  use  gravity  flow,  pressure  flow  or  pumping  as  cargo  transfer 


means).  Training  can  help  train  crew  members  and  truck  drivers: 

•  to  understand  the  HM's  aboard,  their  hazards  and  the  precautionary 
procedures  they  can  use  in  the  event  of  an  accident; 

•  assist  them  in  seeking  response  help; 
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•  convey  HM  information  to  response  personnel;  and 

•  otherwise  cooperate  with  authorities  on-scene. 

There  are  continued  hazards  at  chemical  and  propellant  spill  scenes  and  the  degree  or 
nature  may  change.  Training  for  on-scene  personnel  needs  to  include  procedures  for 
recognizing  the  actual  and  potential  hazards  and  the  eventuality  of  a  significant 
change.  Their  training  needs  to  assure  that  each  person  understands  not  only  how  to 
perform  his  own  task  efficiently,  hut  to  recognize  the  absolute  necessity  for  safety  and 
accomplishing  the  task  without  jeopardizing  the  safety  of  others  at  the  scene  or  creating 
problems  for  them,  while  at  the  same  time  protecting  the  environment  and  property. 
Training  on  the  selection  and  use  of  proper  protective  clothing,  breathing  apparatus, 
gear,  tools,  equipment  and  materials  is  vital  to  personnel  safety  and  the  successful 
handling  of  the  spill.  Training  is  needed  in  the  techniques,  limitations  and  safety 
precautions  for  cargo  transfer,  wreckage  removal,  cleanup  and  disposal  operations. 
Hazard  mitigation  involves  any  means  for  reducing  or  eliminating  the  hazard  or  threat, 
so  it  cuts  across  the  full  spectrum  of  on-scene  activities.  Training  needs  to  concentrate 
on  the  use  of  common  sense  coupled  with  good  information  and  sound  technical  analysis. 

5.3 .2.4  Training  of  Emergency  Response  Personnel  in  the  Cities  Reviewed 

All  of  the  ten  cities  reviewed  utilized  some  form  of  training  program  for  response 
personnel  who  deal  with  hazardous  materials  under  emergency  conditions.  Eight  of  the 
ten  cities  reviewed  stated  that  they  trained  personnel  in  the  use  of  the  Department  of 
Transportation's  1980  Emergency  Response  Guidebook.  Of  the  two  cities  which  did  not 
train  emergency  response  personnel  in  the  use  of  the  DOT  Guidebook  (i.e.,  Pensacola,  FL 
and  Youngstown  (Panama  City,  FL)),  Pensacola  does  not  recommend  the  use  of  the  DOT 
Guidebook  because  they  question  the  Guidebook's  utility  while  Youngstown  (Panama  City) 
does  not  use  the  guide  because  they  do  not  have  sufncient  copies  available  for  all 
response  personnel.  It  is  recommended  that  if  Youngstown  (Panama  City)  chose  to 
utilize  the  DOT  Guidebook  that  they  procure  enough  manuals  to  supply  each  of  the 
emergency  response  vehicles  in  -the  area.  The  Pensacola  area  prefers  to  utilize  the 
Association  of  American  Railraod's  Bureau  of  Explosives  response  guide  entitled 
Emergency  Handling  of  Hazardous  Materials  in  Surface  Transportation.  In  terms  of 
actual  training  programs  seven  of  the  ten  cities  utilize  at  a  minimum  the  NFPA 
hazardous  materials  training  program  entitled  Handling  Hazardous  Material 
Transportation  Emergencies.  According  to  the  DOT  Material  Transportation  Bureau  the 
NFPA  training  course  was  designed  to: 
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"assist  those  ...who  assume  and  accept,  often  at  great  personal  risk,  the 
responsibility  of  responding  to  and  dealing  with  transportation  accidents 
involving  hazardous  materials...  provide  guidelines  for  handling  hazardous 
materials  during  emergency  situations  and  to  assist  persons  with  varous 
emergency  services  responsibilities  in  better  understanding  their  roles  in  the 
development  and  implementation  of  comprehensive  and  community 
emergency  action  plans." 

The  NFPA  hazardous  materials  training  course  provides  emergency  response 
personnel  with  information  on  hazardous  materials  in-transit;  definitions,  classes  and 
dangerous  properties  of  hazardous  materials;  recognizing  and  identifying  hazardous 
materials  incidents;  command  and  control  of  hazardous  materials  incidents;  and  planning 
for  hazardous  materials  emergencies. 

Of  the  seven  cities  which  utilize  the  NFPA  hazardous  materials  training  course, 
five  use  this  curriculum  in  conjunction  with  specially  designed  city  programs  which  were 
developed  to  meet  the  specific  requirements  of  each  city.  Of  the  ten  cities  reviewed 
only  Wilmington,  DE  relies  upon  the  training  services  of  a  State  Training  Academy  for 
the  purpose  of  preparing  emergency  response  personnel  in  the  handling  of  hazardous 
materials  emergencies. 

In  all  of  the  cities  reviewed  except  Youngstown  (Panama  City),  FL  all  emergency 
response  personnel  are  given  some  form  of  hazardous  materials  training.  In  Youngstown 
(Panama  City),  FL  training  is  provided  only  to  members  of  a  hazardous  materials 
advisory  board.  It  is  recommended  to  the  Youngstown  (Panama  City),  FL  area  that  all 
emergency  respnse  personnel  be  provided  with  at  least  the  NFPA  hazardous  materials 
training  course. 

5.3.3  Availability  of  On-Site  Resource  Requirements 

5.3.3. 1  Protective  Clothing,  Gear  and  Equipment  Availability  and  Uses 

When  entering  a  hazardous  environment,  appropriate  protective  clothing,  gear, 
breathing  apparatus  and  equipment  must  be  used.  This  section  does  not  discuss  the 
specific  items  required  for  working  in  specific  hazardous  environments,  but  identifies  the 
types  which  should  be  available  on-scene  and  their  uses. 


In  terms  of  personal  protection,  emergency  services  should  have  available 
protective  clothing,  acid  suits,  chemical/gas  suits,  cooling  systems  (heat  exchangers)  and 
fire  entry  suits  for  use  by  responding  personnel.  In  terms  of  breathing  apparatuses, 
regulated  manifold  air  supply  systems,  assorted  cannister  masks  and  cartridges  should  be 
available. 
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Several  commercial  manufacturers/suppliers  produce  this  type  of  equipment.  A 
sample  listing  of  a  few  manufacturers/suppliers  is  given  in  Table  5-6.  Table  5-6  is  not  an 
endorsement  of  any  of  these  items  or  manufacturers  and  the  types  of  personal  protective 
clothing,  equipment  and  gear  which  they  supply.  Chemical  manufacturers,  the  U.S. 
General  Services  Administration  catalogues,  telephone  yellow  pages,  EPA  and  USCG 
Regional  Offices  are  other  sources  of  this  type  of  information. 

Local  emergency  services  should  obtain  the  obvious  personal  protective  clothing, 
equipment  and  gear  required  for  handling  the  types  of  hazardous  commodities  being 
transported  through  or  consumed  in  a  community.  Clothing,  equipment  and  gear  should 
be  thoroughly  inspected  and  tested  periodically  to  assure  that  it  will  provide  the  required 
level  of  personal  safety.  Protective  clothing,  equipment,  breathing  apparatus  or  gear 
which  does  not  meet  these  strict  safety  standards  should  be  either  discarded  or 
repaired.  Once  repaired,  inspection  and  testing  should  be  conducted  to  assure  that  the 
repair  was  adequate.  Penalities  should  be  imposed  on  individuals/organizations  which  do 
not  abide  by  these  guidelines  and  who  subject  personnel  to  unnecessary  hazards  due  to 
negligence  in  enforcing  these  requirements.  These  items  are  expensive  and  the  various 
segments  of  the  emergency  response  community  have  much  to  gain  by  pooling  resources. 

5.3 .3 .2  Specialized  Treatment  Chemicals,  Equipment,  Resources  Availability  and  Uses 

Specialized  treatment  chemicals,  equipment  and  resources  are  needed  at  a 
hazardous  materials  transportation  accident.  This  section  identifies  treatment 
chemicals,  sorbents  and  analytical  and  heavy  equipment  which  can  be  utilized  on-scene. 

5.3.3.3  Treatment  Chemicals  and  Methods 

Several  treatment  chemicals  and  methods  exist  for  mitigating  the  hazards 
associated  with  a  spill  and  the  decision  to  use  one  specific  method  must  be  based  on 
technical  need,  material  availability,  State  and  Federal  limits  for  materials  in  the 
environment,  cost  versus  effectiveness  and  residues  requiring  disposal. 

Once  the  treatment  considerations  have  been  analyzed  based  on  the  accident 
conditions  and  the  aforementioned  factors,  it  is  then  possible  to  select  the  appropriate 
treatment  method.  Table  5-7  lists  some  treatment  methods  for  handling  spills  of 
hazardous  materials. 

It  needs  to  be  emphasized  that  only  compatible  treatment  chemicals  should  be 
used  with  the  spilled  material;  mixing  incompatible  materials  may  result  in  worsening  the 


TABLE  5-6 

SOURCES  OP  PROTECTIVE  CLOTHING, 
BREATHING  APPARATUS,  GEAR  AND  EQUIPMENT 


Item 

Portable  resuscitation 
units 

Gas/vapor  respirators 

Breathing  Apparatuses 
(15-60  minute  capacity) 

Gas  Mask  (30  minute  capacity) 

Organic  Vapor  Respirator 

Acid  Gas  Respirator 

Gloves 

-neoprene  (corrosives) 

-nitrate  (aromatic,  petroleum 
and  solvents) 

-polyethylene 

-PVA  coated  (organic  solvents, 
aromatics,  ketonlcs  and 
chlorinated  solvents) 

Face  Shields 
Safety  Caps 
Splash  Suits 
First  Aid  Kits 
Breathing  Apparatus 


Manufacturer 

Location 

Robert  Shaw 

Anaheim,  CA 

3M  Company 

St.  Paul,  MN 

Lab  Safety 
Supply 

Janesville,  WN 

Mine  Safety  Pittsburgh,  PA 

Appliances 


TABLE  5-7 

HAZARDOUS  MATERIAL  TREATMENT  METHODS 

•  Carbon  absorption 

•  PH  adjustment 

•  Air  stripping  and  aeration 

•  Precipitation 

•  Neutralization 

•  Biological 

•  Destruction 

•  Solution/Dilution 

•  Mixing 

•  Land  Spraying 


situation.  Local  contingency  plans  should  identify  the  local  and  availability  of  chemicals 
for  treating  any  hazardous  materials  which  flow  through  a  community.  Some  common 
spill  control  materials  available  are  acid  and  caustic  neutralizing  agents,  diatomaceous 
earth,  vermiculite,  Portland  cement,  sawdust,  activated  carbon  and  various  commercial 
sorbents. 

5.3.3 .4  Sorbent  Materials 

Use  of  sorbent  materials  to  soak  up  and  contain  spilled  hazardous  materials  during 
initial  response,  product  transfer,  cleanup  and  disposal  operations  at  the  accident  site  is 
common  practice.  Typical  sorbent  devices  include  spill  control  pillows,  which  absorb 
98%  of  their  capacity  in  30  seconds  (a  number  of  these  can  be  combined  to  form  a  dike); 
spill  squeegee  and  absorbent  paper.  It  is  recommended  that  a  stockpile  of  such  materials 
be  kept  by  the  local  community  at  all  times.  However,  if  this  is  not  feasible,  the 
community  should  identify  the  location  where  these  supplies  can  be  obtained  in  a  timely 
fashion,  establish  cooperative  agreements  with  local  chemical  manufacturers  who  would 
have  a  supply  in-house,  or  obtain  these  materials  from  the  product  transfer,  cleanup  and 
disposal  contractor  directly. 

5.3.3. 5  Monitoring  Devices 

Monitoring  devices  are  a  necessity  at  hazardous  materials  transportation 
accidents.  Analytical  monitoring  devices  serve  such  functions  as  identifying  hazardous 
materials  on-site  and  providing  continuous  monitoring  for  toxic,  flammable  and  explosive 
vapors  during  all  phases  of  accident  response.  Table  5-8  is  a  partial  listing  of  analytical 
monitoring  devices  that  communities  should  have  available  for  use  in  the  event  of  a 
hazardous  materials  transportation  accident.  In  the  event  of  a  hazardous  materials 
transportation  emergency,  communities  should  seek  to  have  most  of  this  equipment 
available  for  their  use.  Analytical  monitoring  equipment  may  be  purchased  exclusively 
for  the  use  of  a  city's  emergency  services,  borrowed  from  a  community  chemical 
manufacturer  or  chemical  laboratory,  obtained  from  a  region's  state  emergency 
preparedness/civil  defense  office  or  acquired  for  use  from  a  nearby  military 
installation.  Fire  departments  have  flammable  vapor  detectors.  It  is  recommended  that 
communities  obtain  and  pool  as  much  of  this  equipment  as  possible.  However,  when  a 
locality  cannot  fund  such  purchasing  it  is  recommended  that  agreements  be  pre- 
established  with  state  preparedness/civil  defense  and  military  installations  for  their  use 
and  any  technical  assistance  in  their  operation,  as  needed. 
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5 .3 .3. 6  Heavy  Equipment 


Similarly,  heavy  equipment  are  a  necessity  at  hazardous  materials  transportation 
accidents.  Table  5-9  is  a  partial  listing  of  heavy  equipment  that  communities  should 
have  available  for  use  in  the  event  of  a  hazardous  materials  transportation  accident. 
Heavy  equipment  can  usually  be  obtained  through  the  state  or  local  Department  of 
Highways  and  Transportation  or  through  a  local  construction  contractor. 

5.3.3 .7  Wreckage  Removal  Contractors 

When  a  transportation  accident  occurs  and  the  services  of  a  wreckage  removal 
contractor  are  required  on-scene,  the  choice  of  a  wreckage  removal  contractor  will 
depend  upon  the  transportation  mode  involved  in  the  accident,  the  accident  severity  in 
terms  of  structural  damage  to  equipment,  proximity  of  accident  site  to  contractor's 
facility,  and  contractor's  available  resources.  For  purposes  of  this  report  we  are 
concerned  with  wreckage  removal  contractors  who  respond  to  rail  and  highway  hazardous 
materials  transportation  accidents.  Most  often,  and  it  is  sound  safety  practice,  these 
contractors  will  not  respond  on-scene  until  all  toxic,  flammable  and  explosive  vapors 
related  to  hazardous  materials  have  been  dissipated  from  the  accident  site,  and  the  area 
is  considered  to  be  a  safe  working  environment.  When  wreckage  removal  contractors  are 
required  at  rail  transportation  accidents,  special  heavy  equipment  is  needed.  Two 
organizations  which  have  historically  provided  on-site  wreckage  removal  activities  to  rail 
transportation  accidents  are: 

Rail  Wreckage  Removal  Contractors 

•  Isringhausen  Crane  Manufacturers,  Inc. 

One  Industrial  Drive 
Jerseyville,  Illinois  62052 
(618)  498-6441 

e  Hulcher  Emergency  Services,  Inc. 

Box  191 

Virden,  Illinois  62690 
(217)  965-3361 
(800)  252-3371  in  Illinois 
(800)  637-5471  outside  Illinois 

Wreckage  removal  contractors  involved  in  the  response  to  accidents  of  highway 
vehicles  are  typically  local  towing  or  wreckage  services.  Listing  of  these  organizations 
can  be  found  in  the  local  telephone  directory  yellow  pages.  Unfortunately,  their  response 
capabilities  are  less  sophisticated  than  the  groups  which  respond  to  railroad  accidents. 


TABLE  5-8 

ANALYTICAL  MONITORING  EQUIPMENT 


Gas  detector 

Combustible  gas/oxygen  detector 
Oxygen  deficiency  monitor 
Electrical  safety  hazard  analyzer 
Radiation/contamination  survey  meters 
Infrared  radiometer 
Explosimeter 
Mass  spectrometer 
Colorimetric  tubes 


TABLE  5-9 
HEAVY  EQUIPMENT 


Bulldozer 
Crane 
Backhoe 
Highloader 
Dump  trucks 
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Local  contingency  plans  should  have  these  telephone  numbers  available  for  use  in  the 
event  of  am  accident  amd  only  those  considered  to  be  qualified  and  reliable  should  be 
listed. 

Accident  severity  influences  the  level  of  sophistication  required  for  equipment  to 
be  brought  on-scene.  Proximity  of  the  accident  site  to  the  contractor's  location 
influences  response  time  and  availability  of  personnel,  equipment  and  materials.  State 
and  local  emergency  response  plans  should  have  pre-identified  wreckage  removal  firms 
which  are  capable  of  responding  to  transportation  accidents  that  occur  in  a  specific  area. 

The  personnel,  equipment  and  material  resources  available  to  the  wreckage 
removal  contractor  at  the  time  of  the  accident  may  influence  the  choice  of  a  firm  to 
perform  the  wreckage-removal  operations.  This  can  be  illustrated  by  a  situation  where  a 
wreckage-removal  contractor's  facility  is  located  one  mile  from  a  railroad  accident,  but 
due  to  their  inability  to  provide  heavy  lifting  equipment  to  the  scene,  it  is  concluded  that 
this  firm  does  not  have  long-term  on-scene  response  capabilities.  Since  heavy  equipment 
would  be  needed  in  this  instance,  a  wreckage-removal  contractor  having  heavy  equipment 
would  have  to  be  contacted,  even  if  this  firm's  facility  is  located  450  miles  from  the 
accident  scene.  Of  course,  response  time  will  be  increased  significantly,  but  this  should 
not  create  a  big  problem  because  wreckage  removal  should  not  begin  until  the  situation  is 
stabilized.  The  on-scene  coordinator  should  not  automatically  discount  the  value  of  a 
wreckage  removal  contractor  who  does  not  have  the  heavy  equipment,  for  this  firm  may 
be  able  to  assist  in  the  short-term  until  the  better  equipped  wreckage  removal  contractor 
can  arrive  on-scene. 

Acquiring  a  wreckage  removal  contractor  is  just  one  of  the  many  decisions  which 
the  on-scene  coordinator  must  make  regarding  the  use  of  outside  technical  experts. 

5. 3.3.8  Product  Transfer,  Cleanup  and  Disposal  Contractors 

At  most  hazardous  materials  transportation  accidents  the  services  of  product 
transfer,  cleanup  and  disposal  personnel  are  required.  In  many  cases,  the  shipper  or 
association  to  which  the  shipper  belongs  may  provide  such  specialized  service.  The 
carrier  should  involve  the  shipper  in  the  selection  of  a  product  transfer,  cleanup  and 
disposal  contractor. 

The  community  contingency  plan  should  identify  product  transfer,  cleanup  and 
disposal  contractor (s)  who  are  capable  of  meeting  the  locality's  requirements,  based  on 
the  hazardous  materials  being  transported  in  the  area,  and  in  the  event  the  shipper  and 
carrier  elect  not  to  handle  the  arrangement  or  request  a  recommendation. 


In  terms  of  on-site  product  transfer,  cleanup  and  disposal  operations,  the  following 
information  should  be  available  to  the  on-scene  coordinator  and  others  who  must  make 
decisions  regarding  these  activities: 

e  Waste  disposal  sites  capable  of  handling  the  spilled  materials  as  well 
as  state  solid  waste  management  agencies; 

e  Shipping  container  specifications  required  for  transport  of  each 
chemical  shipped  through  the  area;  and 

e  Applicable  Federal,  State  and  local  regulations  pertinent  to  the 
transport  of  these  commodities. 

Local  decision  makers  should  familiarize  themselves  with  this  information,  so 
that,  when  local  contingency  plans  are  developed,  data  on  the  location  and  capabilities  of 
local  waste  disposal  facilities  and  availability  of  shipping  containers  required  for  disposal 
based  on  the  community's  hazardous  materials  transportation  needs  will  have  been 
identified.  By  so  doing  it  is  anticipated  that  product  transfer,  cleanup,  and  disposal 
activities  may  be  performed  at  the  greatest  level  of  cost-effectiveness  and  personal 
safety. 


S.3.3.9  Specialized  Response  Capabilities  of  Each  of  the  Cities  Reviewed 


The  analysis  of  the  availability  of  specialized  response  personnel,  equipment  and 
gear  in  each  of  the  ten  communities  reviewed  concentrated  on  identifying  whether  or  not 
each  of  the  cities  had  the  following  resources  available: 
e  Hazardous  material  react  team 

e  Mobile  response  van 

e  Specialized  equipment  and  gear  (i.e.,  CHLOREP  patching  kit,  positive 
pressure  breathing  apparatus,  heavy  lifting  equipment,  foam  trucks, 
analytical  testing  equipment,  hazardous  material  reference  library, 
personal  protective  clothing,  acid  suits,  Scott  air  packs,  etc.). 

In  fifty  percent  of  the  cities  visited,  hazardous  materials  react  teams  are  available 

through  the  local  fire  service.  These  cities  are  Baltimore,  MD;  Los  Angeles,  CA; 

Nashville,  TN;  Sacramento,  CA;  and  Tallahassee,  FL.  In  Newark,  NJ  the  response  team 

and  mobile  response  van  are  operated  by  the  state  and  these  resources  are  located 

approximately  two  hours  away  from  Newark.  In  Pensacola,  FL  response  to  hazardous 

materials  transportation  accidents  are  handled  by  the  fire  service  with  the  local 

chemical  manufacturers  providing  technical  assistance.  Nashville,  TN  provides  response 

capabilities  to  the  entire  central  portion  of  Tennessee  under  a  local/state  agreement  in 

which  Nashville  provides  the  trained  emergency  response  personnel  in  exchange  for  being 

supplied  specialized  emergency  response  equipment  at  state  expense  to  respond  to 

incidents  in  the  central  portion  of  the  state.  Under  this  local/state  agreement,  the 


5-44 


metropolitan  Nashville  area  has  the  responsibility  for  responding  to  hazardous  materials 
incidents  at  cities  like  Waverly,  TN.  This  agreement  was  probably  a  result  of  the  tragic 
accident  at  Waverly  in  which  they  did  not  have  the  capabilities  to  adequately  handle  the 
assessment  required.  Waverly,  TN  also  has  an  agreement  with  three  chemical 
manufacturers  in  the  area  which  provides  industrial  response  assistance  if  an  emergency 
were  to  occur.  In  the  Youngstown  (Panama  City),  FL  area  a  react  team  has  been 
developed  which  consists  of  one  representative  from  each  of  the  emergency  response 
service  organizations  in  the  area. 

All  of  the  cities  except  Newark,  NJ;  Waverly,  TN;  and  Youngstown  (Panama  City), 
FL  have  direct  access  to  a  mobile  hazardous  materials  response  van.  A  response  van  is 
available  to  Newark,  NJ  but  is  stationed  at  Trenton  -  nearly  two  horns  south. 

The  majority  of  cities  visited  had  positive  pressure  breathing  apparatus,  personal 
protective  clothing  and  Scott  air  packs.  Resources  which  some  of  the  cities  had  but  were 
more  limited  included  CHLOREP  patching  kits,  analytical  testing  equipment,  extensive 
hazardous  materials  reference  libraries,  acid  suits,  cascade  systems,  mobile 
communications  vehicle/command  post  and  a  converted  bus  for  use  as  an  ambulance.  It 
is  recommended  that  each  city  purchase  or  make  a  mutual  aid  agreement  so  that  these 
aforementioned  resources  would  be  available  for  use  in  a  hazardous  materials 
transportation  emergency. 

5.3.4  Identification  of  Problems  Encountered  by  Cities  in  Actual  On-Scene  Response 
to  Hazardous  Materials  Transportation  Emergencies 

During  visits  to  each  of  the  ten  cities  an  attempt  was  made  to  identify  problems 
which  have  been  encountered  or  could  be  encountered  at  a  hazardous  materials 
transportation  accident.  A  list  of  the  most  frequently  mentioned  problem  areas  include: 

e  Identification  of  hazardous  materials  involved  in  the  accident; 

•  Visual  assessment  of  container  structural  integrity; 

•  On-scene  interagency  communications;  and 

•  Unavailability  to  technical  assistance  after  normal  business  hours. 

5.3.5  Innovative  Approaches  to  Handling  Hazardous  Material  Transportation 
Accidents 

During  the  review  of  each  community's  contingency  plan,  hazardous  materials 
training  programs  and  specialized  response  personnel,  gear  and  equipment,  certain 
innovative  approaches  to  handling  hazardous  materials  transportation  accidents  were 
identified.  These  approaches  are  listed  here  in  the  hope  that  they  may  assist  a 


community  in  their  actual  on-scene  response  activities.  This  information  is  intended  for 
cities  which  may  not  have  been  aware  of  these  approaches.  In  each  situation  where  an 
innovative  approach  or  equipment  is  cited  a  contact  and  telephone  number  in  the 
representative  city  is  noted. 

1.  Development  of  a  procedures  manual  which  contains  guidelines  for 
emergency  response  activities  at  hazardous  materials  transportation 
accidents. 

An  example  of  specific  guidelines  applicable  to  hazardous  materials 
transportation  accident  emergency  response  activities  can  be  found  in  Appendix 
E.  For  additional  information  on  this  subject  contact  Captain  James  Henry, 
Baltimore  Fire  Department  (Fire  Prevention  Bureau)  at  (301)  396-5752. 

2.  Deployment  of  a  fire  house  in  the  given  metropolitan  community 
which  has  the  responsibility  of  responding  exclusively  to 
transportation  accidents  and  other  releases  involving  hazardous 
materials. 

Information  on  an  example  of  this  fire  house  and  its  capabilities  should  be 
addressed  to  Chief  Cooper,  Nashville  Fire  Department,  at  (615)  383-8922. 

3.  Establishment  of  a  cooperative  agreement  between  a  metropolitan 
government  and  the  county  (represented  by  the  county  fire 
department)  and  the  State  in  which  the  state  will  provide  emergency 
response  equipment  if  the  metropolitan  area  will  be  in  charge  of 
responding  to  hazardous  materials  incidents  in  a  specified  geographic 
region  of  the  state. 

This  distribution  of  specialized  response  personnel,  gear  and  equipment  is 
innovative  in  that  it  provides  response  capabilities  on  a  regional  basis  rather  than  upon 
the  individual  purchasing  power  of  a  specific  city.  An  example  of  this  type  of  system  and 
further  information  on  this  subject  can  be  obtained  from  Chief  Cooper  of  Nashville. 

4.  An  area's  integration  into  their  hazardous  materials  response  plan  of 
the  contact  and  24-hour/day  telephone  number  of  specific  types  of 
specialized  response  equipment  such  as  air  compressor,  bomb  disposal, 
boom  trucks,  etc. 

An  example  of  an  inventory  of  specialized  response  equipment  in  a  contingency 
plan  is  available  from  Chief  Cooper  of  Nashville. 

5.  A  community's  attempt  to  identify  the  location  and  storage  capacity 
of  chemical  manufacturers  as  well  as  the  quantitiy  and  type  of 
hazardous  material  shipped  through  the  area. 

An  example  of  a  city  which  is  attempting  to  identify  the  location  and  quantity  of 
chemical  manufacturers  in  the  area  is  Newark,  NJ.  Comments  should  be  addressed  to 
Dr.  Leonard  Dauerman,  Director  of  the  Law  and  Technology  Center  of  the  New  Jersey 
Institute  of  Technology  (NJIT)  at  (201)  645-5522. 
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A  metropolitan  region  which  has  been  subdivided  into  14  response 
regions,  each  having  a  fire  chief  who  serves  as  on-scene  coordinator  if 
a  hazardous  materials  transportation  accident  occurs.  The  area  also 
has  available  for  use  on-scene  a  converted  bus  which  can  serve  as  a 
10-passenger  ambulance  and  a  mobile  command/support  post. 

For  example,  such  capabilities  are  available  in  Pensacola,  FL  (Escambia  County). 
Details  of  these  capabilities  can  be  obtained  through  contacting  Buck  Renfro, 
Coordinator  of  Civil  Defense  for  Escambia  County  at  (904)  436-9711. 

7.  Metropolitan  areas  having  "cascade"  systems  which  cam  replenish 
oxygen  into  breathing  apparatus  on-scene. 

Two  such  areas  are  Pensacola,  FL  and  Sacramento,  CA.  Contact  either  Buck 
Renfro  of  Pensacola,  FL  at  (904)  436-9711  or  Captain  Jan  Dunbar  of  Sacramento,  CA  at 
(916)  449-5267  for  further  information. 

8.  An  area  having  reports  for  hazardous  substances  spills,  response 
checklists  and  emergency  resources  found  in  their  Disaster  Operations 
Plan. 

Samples  of  these  reports  can  be  found  in  Appendix  F  for  Panama  City 
(Youngstown,  FL).  Further  information  of  this  technical  documentation  can  be  obtained 
from  Mr.  Jim  Heisler,  Director  of  Defense  Civil  Preparedness  of  Bay  County  at  (904) 
769-2181. 

5.4  RECOMMENDATIONS  FOR  IMPROVED  MUNICIPAL  METHODS  FOR 

IMPLEMENTING  CRISIS  MANAGEMENT  TECHNIQUES 

Based  upon  the  extensive  review  and  assessment  of  methods  for  implementing 
crisis  management  techniques  for  hazardous  materials  transportation  accidents  i..  the  ten 
selected  cities  some  deficiencies  in  response  capabilities  appear  to  be  widespread  while 
others  tend  to  be  localized  in  one  or  two  cities.  The  recommendations  made  are  general 
in  nature  as  they  apply  to  all  cities  and  no  provision  has  been  made  to  address  any 
city/area  in  specific.  Based  upon  this  review  the  following  are  recommendations  which 
all  cities/areas  can  adopt  to  provide  improved  methods  for  implementing  crisis 
management  techniques  to  address  hazardous  materials  transportation  accidents. 


1.  Even  though  there  are  special  emergency  response  numbers,  in  the 
event  of  emergency  situations  the  911  emergency  telephone  system  is 
of  great  value  for  emergency  notification  and  communications. 

2.  Many  cities  need  to  develop  hazardous  materials  contingency  plans. 

3.  Specific  guidelines  should  be  developed  for  handling  the  hazards 
associated  with  the  release  of  hazardous  materials  shipped  through  or 
stored  in  the  given  area. 


4.  Improved  hazardous  materials  training  programs  and  aids  should  be 
provided  to  municipal  police  personnel. 

5.  Cities/communities  should  regularly  stage  mock-up  hazardous 
materials  transportation  accidents  or  other  chemical  releases  as  part 
of  their  continuous  training  and  readiness  programs. 

6.  Guidelines  should  be  developed  and  refined  for  visually  assessing  the 
structural  integrity  of  tanks  involved  in  hazardous  materials 
accidents. 

7.  Communications  capabilities  and  coordination  on-scene  should  be 
improved  so  that  the  OSC  can  be  aware  of  the  activities  of  all 
response  organizations  involved  in  hazards  mitigation  on-scene. 

8.  Fire  service  personnel  should  use  positive  pressure  breathing 
apparatus  when  approaching  the  scene  of  a  hazardous  materials 
release. 

9.  Volunteer  firefighters  should  be  given  the  same  hazardous  materials 
training  that  paid  personnel  receive. 

10.  Emergency  response  personnel  should  be  required  to  receive  follow-up 
hazardous  materials  training  after  a  specified  period  of  time. 

11.  A  designated  communications  network  should  be  established  which 
will  provide  for  a  mechanism  to  alert  the  public  and  to  handle 
communications  between  the  communications  command  center,  the 
accident  site  and  other  off-scene  support  organizations. 

12.  Contingency  plans  should  identify  radio  and  television  stations  that 
will  continuously  inform  the  public  during  the  initial  phases  of  the 
emergency. 

13.  Contingency  plans  should  provide  for  an  update  mechanism. 

14.  Contingency  plans  should  provide  for  a  method  of  identifying 

individuals  who  have  authority  cn-scene. 

15.  Contingency  plans  should  give  telephone  numbers  and  names  of 

personnel  or  organizations  which  would  be  required  to  respond  on¬ 

scene. 

16.  It  appears  that  cities  preferred  to  carry  the  DOT  Emergency 

Response  Guidebook.  However,  a  sufficient  supply  of  these  was  not 
available  in  all  the  cities  reviewed.  Thus,  every  effort  should  be 
made  to  procure  these  manuals  for  initial  notification  and  response 
purposes. 

17.  Cities/communitiea  should  provide  some  form  of  hazardous  materials 
specific  training. 

18.  Municipalities  which  do  not  have  specialized  personnel,  equipment  and 
gear  for  use  on-scene  may  want  to  pool  their  resources  for  the 
purchase  of  needed  resources. 

19.  Mp*hods  for  improved  access  to  technical  assistance  after  normal 
bus..1)  ess  hours  should  be  obtained. 
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During  the  in-depth  review  of  local  methods  for  implementing  crisis 
management  techniques  for  hazardous  materials  transportation  accidents  it  can  be 
seen  that  all  cities  are  not  adequately  prepared  for  handling  HM  accidents.  One 
promising  method  that  would  provide  greater  response  capabilities  and  could  serve 
as  a  training  tool  is  discussed  in  the  next  section. 
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6.  CRITERIA  FOR  INTERACTIVE  FEEDBACK  CRISIS  MANAGEMENT  SYSTEM 


This  section  presents  criteria  for  an  interactive  feedback  crisis  management 
system.  The  eventual  development  of  such  a  system  could  serve  not  only  as  a  training 
tool  for  emergency  response  personnel  to  simulate  the  mitigation  of  hazardous  materials 
transportation  accidents,  but  it  could  be  used  by  emergency  response  personnel  at  actual 
hazardous  material  accidents. 

The  first  part  of  this  chapter  gives  an  overview  and  assessment  of  state-of-the-art 
(SOA)  interactive  feedback  crisis  management  systems  in  existence;  their  capabilities 
and  potential  utility  on-scene.  Subsequently,  criteria  are  developed  for  an  interactive 
feedback  crisis  management  system  including  hardware/software  component 
requirements. 

6.1  OVERVIEW  AND  ASSESSMENT  OF  SOA  INTERACTIVE  FEEDBACK  CRISIS 

MANAGEMENT-SYSTEMS 

This  assessment  is  necessary  so  that  the  adequacy  or  inadequacy  of  existing 
interactive  systems  utilized  by  emergency  response  personnel  and  other  individuals  can 
be  determined.  Interactive  feedback  systems  can  vary  in  complexity.  The  simplest  may 
be  for  on-line  data  retrieval.  The  more  sophisticated  may  be  used  as  training  simulators; 
some  are  actually  used  on-scene  for  management  of  the  hazardous  materials  accident. 

Information  retrieval  systems  such  as  the  Oil  and  Hazardous  Material  Technical 
Assistance  Data  Systems  (OHMTADS),  USCG's  Hazardous  Assessment  Computer  System 
(HACS),  Chemical  Transportation  Emergency  Center  (CHEMTREC),  etc.  are  not 
discussed  Here  because  as  stated  by  the  EPA  "information  retrieval  sources  should  be 
considered  secondary  sources  of  information  because  information  is  from  the  published 
literature  or  past  events,  and  because  interaction  is  limited  since  the  contact  usually  has 
no  special  expertise  in  spills  technology  or  hazardous  chemicals."  Thus  it  is  proposed 
that  existing  SOA  interactive  feedback  systems,  of  the  information  retrieval  type,  do  not 
at  this  time  warrant  additional  development  efforts  because  the  data  base  information 
provided  by  these  systems  does  appear  adequate  (i.e.,  except  for  predicting  the  vapor 
dispersion  patterns  of  certain  dense  gases  including  topographic  effects),  and  the  sources 
of  information  are  sufficient  in  number  to  meet  the  needs  of  Federal,  state  and  local 
emergency  response  personnel  as  well  as  others  involved  in  hazards  mitigation  activities 
on-scene.  A  detailed  overview  of  SOA  information  retrieval  systems  and  an  assessment 
of  their  applicability  to  hazardous  materials  accident  management  is  given  in  Section 
3.1.5  of  the  "Draft  Guidelines  Manual"  for  the  "Post-Accident  Procedures  for  Chemicals 
and  Propellants"  project  (F04611-80-C-0046). 
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The  review  of  SOA  interactive  feedback  systems  demonstrated  that  the  actual 
number  of  existing  systems  which  have  potential  application  to  on-site  hazards 
mitigation  activities  is  quite  limited.  One  system  designed  to  provide  an  on-scene 
coordinator  and  other  emergency  response  personnel  information  required  on-scene  is 
called  the  "Emergency  Management  System,"  developed  by  Information  Systems,  Inc.  of 
Washington,  D.C.  This  system  consists  of  hardware  and  generic  software  programs  for 
the  following  types  of  emergencies:  fire;  controlled  or  uncontrolled  radioactive  radiation 
release;  airport/aircraft  emergencies;  military  installations  emergencies;  local 
emergency  operations  centers;  railroad  and  surface  transportation  emergencies;  building 
emergencies  (hotel,  apartment,  commercial);  hospital/medical  emergencies;  and 
industrial  manufacturing  plant  emergencies.  The  system  does  not  currently  have  the 
capability  for  use  by  emergency  response  personnel  at  a  hazardous  materials 
transportation  accident  because  of  software  limitations. 

6.2  FEASIBILITY  OF  INTERACTIVE  FEEDBACK  SYSTEM  AS  A  TRAINING 

AID/ ACCIDENT  SIMULATOR 

6.2.1  Interactive  Feedback  System  Capabilities 

Interactive  feedback  systems,  as  implemented  in  computer  graphics,  have  been 
used  for  manipulation  of  basic  data  presentations,  i.e.  bar  chart,  pie  chart  and  network 
modelling.  It  is  a  fact  that  personnel  utilizing  interactive  computer  graphics  systems 
can  retrieve  and  segregate  large  data  bases  extremely  rapidly.  The  graphics  of 
displaying  the  data  allows  the  operator  to  scan  and  mentally  absorb  trends,  location, 
relative  position,  etc.  of  the  displayed  data.  This  information  can  effectively  be  used  to 
aid  in  the  development  of  a  logical  plan  for  managing  an  ongoing  accident. 

Part  of  the  data  to  be  utilized  in  a  hazardous-material-response  interactive 
graphics  system  should  be  locality  specific.  Examples  of  this  may  be  the  location  of 
emergency  response  equipment,  schools,  population  centers,  unusual  topographical 
features  with  respect  to  the  designated  locality.  A  locality  could  very  well  be  a  county 
area  or  an  entire  state.  One  visual  display  could  depict  the  accident  site  and  then  on 
command  one  could  superimpose  the  desired  locality  specific  item.  Also,  the  operator 
will  be  able  to  choose  specific  items  that  are  to  be  displayed  and  reformat  them  in  an 
alternative  configuration  on  the  visual  graphic  terminal. 

Another  requirement  for  the  system  software  is  the  ability  to  plot  vapor  cloud 
dispersion  with  respect  to  the  local  topographical  and  meteorological  conditions.  This 
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cloud  should  be  displayed  on  the  graphics  terminal  to  allow  the  operator  to  identify  areas 
that  may  be  encompassed  by  the  anticipated  movement  of  the  vapor  cloud  and  need  to  be 
evacuated.  Population  densities  should  be  plotted  in  color  on  the  visual  graphic  terminal 
and  overlayed  with  the  vapor  cloud  to  allow  emergency  response  personnel  to  easily 
determine  where  they  can  be  most  effective  in  reducing  possible  exposure  to  local 
residents  from  the  hazardous  vapor  cloud.  This  can  easily  be  expanded  to  include 
dangerous  situations  associated  with  possible  explosion  caused  by  the  damaged  tank  car 
also  it  would  portray  impact  areas  that  could  be  effected  by  "vent  and  burn"  methods  of 
dissipating  hazardous  material  cargo. 

6.2.2  Feasibility  of  Interactive  Feedback  System  as  a  Training  Aid/Accident 
Simulator 

An  interactive  feedback  system  may  have  several  applications  to  hazardous 
materials  transportation  accident  mitigation  activities.  These  applications  include 
utility  in  community  contingency  pre-planning,  training  of  civic  and  emergency  response 
community  leaders  as  well  as  a  real-time  accident  emergency  response  tool. 

Concerning  the  use  of  an  interactive  feedback  system  for  community  pre-planning 
purposes  a  system  of  this  type  would  be  useful  in  providing  data  base  information  to  local 
officials  who  would  be  involved  in  pre-planning  for  hazardous  materials  transportation 
accidents.  The  types  of  information  which  would  be  beneficial  to  these  individuals 
includes: 

•  Hazardous  material  shipping  routes  and  volumes  through  community; 

•  Community  transportation  networks  and  designated  evacuation 
routes; 

•  Location  of  specialized  personnel,  materials  and  equipment  in  the 
community  adequate  to  handle  hazardous  material  emergency; 

•  Listing  of  appropriate  segments  of  the  emergency  response 
community,  their  responsibilities  and  authority; 

•  Sources  of  technical  assistance  for  specific  commodity  emergencies; 

•  Listing  of  communications  organizations  in  community  (i.e.,  radio  and 
television)  which  could  alert  the  public  of  the  accident  and  provide 
communications  support  between  the  communications  command  post 
and  the  accident  site; 

•  Hazard  mitigation  guidelines  for  each  known  substance; 

•  Guidelines  and  areas  designated  for  evacuation  due  to  threat  of  toxic 
vapor  dispersion  (i.e.,  schools,  hospitals  and  large  population  centers); 
and 

•  Recommended  evacuation  routes  as  a  function  of  accident  location 
and  environmental,  topographic,  meteorological  and  demographic 
considerations. 


Regarding  the  use  of  an  interactive  feedback  system  for  training  of  civic  and 
emergency  response  community  leaders  the  system  could  provide  great  utility  in  the 
development  and  testing  of  alternative  decision/response  scenarios  based  on  varying  the 
hazardous  material  involved  and  environmental  conditions.  In  the  phase  where  an 
interactive  feedback  system  is  used  in  the  development  and  testing  of  alternative 
decision/response  systems  it  could  be  used  for  training  emergency  response  personnel  in 
handling  the  hazards  associated  with  the  accident  as  well  as  a  simulation  technique  to 
represent  an  accident  which  has  various  hazardous  materials,  envirionmental, 
topographical,  meteorological  and  demographic  conditions. 

For  use  in  normative  exercises  an  interactive  feedback  system  would  provide  the 
benefit  as  a  practical  simulation  system  that  follows  a  carefully  designed  logical 
sequence  with  a  pre-specified  "best”  solution  while  at  the  same  time  giving  interactive 
guidance  to  participants  during  the  exercise  to  the  "best"  solution. 

The  normative  exercise  concept  is  shown  graphically  in  Figure  6-1.  The  players 
can  be  thought  of  as  the  key  personnel  in  charge  of  managing  the  emergency;  these 
players  would  typically  be  fire  chiefs,  transportation  officials,  environmental  protection 
officials,  perhaps  the  local  sheriff,  and  perhaps  even  the  mayor. 

These  players  would  be  located  in  the  command  post  which  for  each  state  might 
be  in  the  Office  of  Emergency  Service  (OES).  In  the  normative  exercise  an  accident 
environment  is  simulated  at  the  command  post  to  train  the  players  how  to  respond.  Each 
player  submits  information  to  the  simulation  control  (SIMCON)  on  the  part  of  the 
environment  with  which  he  is  familiar,  each  through  a  series  of  terminals  and  graphics 
interfaces  connected  to  a  central  processing  unit  of  a  computer.  Out  of  this,  the 
computer  generates  a  strategy  to  guide  the  players  in  their  response  to  the  emergency, 
which  eventually  leads  to  the  "good"  solution.  Now  through  the  simulation  tool,  a 
perturbation  is  put  into  the  environment;  this  causes  the  players  to  have  to  redefine  their 
input  to  the  CPU.  From  here  the  simulation  control  provides  updated  guidance  to  the 
players  to  put  them  on  the  path  of  the  "good"  solution.  The  perturbances  to  the 
environment  might  consist  of  a  change  in  wind  patterns  (this  could  affect  toxic  gas 
dispersion  and  fire  behavior),  onset  of  heay  rain,  change  from  day  to  night  when 
populations  might  migrate  in  or  out  of  the  accident  zone,  etc.  It  is  expected  that 
through  this  simulation  tool  the  players  in  charge  of  the  emergency  response  can  be 
taken  through  man  such  scenarios  or  normative  exercises  thereby  preparing  them  for 
proper  response  during  an  actual  emergency.  In  the  actual  accident  situation  the 
environmental  perturbation  comes  not  from  the  simulation  control  but  from  feedback  on 
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actual  conditions  and  their  fluctuations  at  the  accident  scene.  The  overall  flow  for  the 
accident/response  interaction  is  shown  in  Figure  6-2. 


As  a  real-time  accident  emergency  tool  an  interactive  feedback  system  would 
provide  ready  access  to  existing  on-line  data  bases;  serve  as  an  on-site  interface  between 
the  data  bases  and  communications  command  post;  and  provide  increased  capability  and 
access  to  information  for  estimating  downwind  vapor  concentrations;  establishing 
evacuation  radii  based  on  population  densities  downwind  from  the  accident  site;  etc. 

Thus,  it  can  be  seen  that  an  interctive  feedback  system  can  be  a  versatile  tool  for 
use  in  community  contingency  pre-planning,  training  and  real-time  emergency  response. 
To  implement  such  a  system  hardware  and  software  need  to  be  developed.  The 
development  of  software  will  require  extensive  experience  in  hazardous  materials 
response  to  transportation  accidents,  familiarity  with  local  topography,  demography  and 
response  capabilities  available.  Interactive  computer  hardware  systems  are  available  but 
relevant  software  must  be  developed. 

6.3  POTENTIAL  USERS  OF  INTERACTIVE  FEEDBACK  SYSTEM 

This  section  identifies  the  individuals  which  would  best  be  served  by  using  an 
interactive  feedback  system  in  emergency  response  activities  at  hazardous  materials 
transportation  accidents.  The  time  frame  of  accident  mitigation  in  which  the  user  would 
best  be  served  in  using  such  a  system  has  also  been  identified.  To  establish  both  the  user 
groups  and  the  time  considerations  which  would  best  be  served,  the  NTSB  investigated 
hazardous  material  accidents  as  well  as  the  events  at  Mississauga  in  Ontario,  Canada 
have  been  reviewed  to  identify  the  time  at  which  specific  organizations  respond  on¬ 
scene.  The  results  of  this  analysis  are  shown  in  Figure  6-3. 

The  analysis  showed  that  fire,  police,  industrial  response  teams,  civil  defense, 
highway  patrol,  sheriff,  red  cross,  carriers  representative,  salvation  army  and  other 
sources  of  technical  assistance  arrive  on-scene  within  one  and  one-half  hours  after  the 
accident  occurs.  It  is  also  observed  that  it  takes  anywhere  from  11-13  hours  for 
representatives  of  the  shippers  and  the  Bureau  of  Explosives  to  arrive  on-scene.  Effort 
will  be  given  in  the  development  of  guidelines  to  identify  the  optimum  time  period  for 
which  a  system  could  most  optimally  provide  utility  to  on-scene  response  personnel. 
However,  the  system  should  be  available  at  all  times  during  accident  mitigation  so  that 
decision-makers  can  be  posted  as  to  changing  on-site  conditions  and  make  proper 
restoration  decisions  based  on  the  latest  available  data  and  technology. 
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6.4  CRITERIA  FOR  INTERACTIVE  FEEDBACK  CRISIS  MANAGEMENT  SYSTEM 

This  section  identifies  criteria  for  an  interactive  feedback  crisis  management 
system  including  hardware/software  component  requirements  as  well  as  training 
aid/simulation  modes. 

6.4.1  Criteria  for  Hardware/Software  Component  Requirements 

Previous  discussion  has  shown  that  an  interactive  feedback  system  has  many 
practical  applications  in  hazardous  materials  accident  management  including  use  as  an 
on-line  data  base  information  retrieval  system  for  pre-planning,  training  of  civic  and 
emergency  response  community  leaders  as  well  as  a  real-time  accident  emergency  tool. 
Hardware  criteria  for  a  system  which  could  be  used  in  pre-planning  and  training  would  be 
similar  to  existing  components  because  these  systems  could  be  located  in  a  fixed  facility 
and  consist  of  similar  components.  Hardware  criteria  for  this  system  and  applications 
should  have  the  following  characteristics: 

1.  Easily  maintained; 

2.  Rechargeable  power  sources; 

3.  Cost-effective; 

4.  Readout  should  not  require  technical  interpretation  or  computation; 

5.  Hard  copy  of  the  results  should  be  available;  and 

6.  Have  a  user  oriented  interface  for  ease  of  input. 

In  addition  to  the  above  criteria,  criteria  for  an  interactive  feedback  system  as  a 
real-time  emergency  tool  must  also  have  the  following  characteristics: 

1.  Portable  (less  than  50  lbs.)  so  that  it  can  be  carried  over  obstacles  and 
irregular  terrain  easily  to  obtain  accessibility; 

2.  Be  able  to  function  over  a  wide  range  of  temperatures,  vibration  and 
environmental  conditions; 

3.  Be  intrinsically  safe;  and 

4.  Have  constant  monitoring  capabilities 

Concerning  software  requirements,  the  software  should  be  developed  in  such  a 
manner  that  the  following  criteria  be  met: 

1.  Be  formatted  in  a  computer  language  which  is  easily  understood  with 
a  minimum  of  technical  assistance  and  training. 

2.  Be  based  on  actual  accident  experience  and  cover  all  phases  of 
hazards  mitigation  from  initial  notification  through  resumption  of 
normal  operations. 

3.  Be  interactive  in  the  sense  that  the  computer  would  prompt  the  user 

to  make  decisions  on  mitigating  hazards.  ' 
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Software  is  dynamic  and  can  be  easily  updated  baaed  on  varying  data. 

Data  base  be  tailored  on  a  community  specific  basis. 

Various  colors  be  used  for  differentiating  data  elements  and 
quantities. 

Minimal  knowledge  of  computer  programming  is  required  to  operate 
the  system. 

Video  display  should  be  subdivided  into  two  sections.  In  the  middle  of 
the  video  screen  will  be  a  vertical  line  which  will  serve  as  a  separator 
for  the  interactive  question/answer  mode  displayed  on  the  left  of  the 
line  and  a  catalog  of  accident  site  conditions  displayed  on  the  right  of 
the  line. 

The  data  base  for  which  the  software  will  be  developed  should  include 
at  a  minimum  the  following  parameters: 

•  color  of  placard  on  tank  or  tank  car  for  use  in  identifying 
materials  hazard  class; 

•  commodity  involved; 

•  STCC  and/or  UN  number  of  the  material(s)  involved; 

•  specification  cylinder,  tank  car,  cargo  tank  or  portable  tank 
container  involved  in  accident; 

•  quantity  of  material  being  shipped; 

•  source  strength; 

•  time  since  initial  release; 

•  leak/no  leak  conditions; 

•  wind  direction  and  speed; 

•  precipitation/condensation  conditions; 

•  ambient  temperature; 

•  percent  cloud  cover; 

•  proximity  and  location  of  population  centers  to  accident  site; 

•  population  density  at  or  near  accident  site; 

•  local  topography; 

•  arrival  time  and  distance  of  wreckage  removal,  cleanup  and 
disposal  contractor  to  site  (i.e.,  inventory  of  these  groups  is 
necessary); 

e  location  and  type  of  neutralizing  agent  which  should  be  used 
based  upon  the  material  released; 

•  container  structural  integrity  assessment;  and 

•  environmental  pollution  considerations. 

Once  the  commodity  has  been  identified  the  user  should  be  provided 
with  the  material's  LEL,  UEL,  TLV,  PEL  at  the  accident  scene, 
boiling  point,  freezing  point,  critical  temperature,  critical  pressure, 
critical  density,  vapor  pressure  and  autoignition  temperature. 


11.  Be  developed  so  that  the  systems  software  can  be  made  available  to 
cities  through  which  hazardous  commodities  are  shipped. 

Based  upon  these  criteria,  a  responsive  system  could  be  developed  which 
would  be  useful  as  a  training  tool,  as  a  community  pre-planning  aid,  as  a  real-time 
accident  response  tool  and  as  a  way  to  bring  state-of-the-art  technology  to  states 
and  communities  who  need  the  information  and  assistance. 
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DOT-HAZARDOUS  MATERIALS  EMERGENCY  RESPONSE  GUIDE 

DOT  RESPONSE  GUIDE  26 
ACETONE  -  UN  1090 


POTENTIAL  HAZARDS 
Fire  or  Explosion 

•  Will  burn.  May  be  ignited  by  heat,  sparks  and  flames. 

•  Flammable  vapor  may  spread  away  from  spill. 

•  Container  may  explode  in  heat  of  fire. 

•  Vapor  explosion  hazard  indoors,  outdoors  or  in  sewers. 

•  Runoff  to  sewer  may  create  fire  or  explosion  hazard. 

Health  Hazards 

•  Vapors  may  cause  dizziness  or  suffocation. 

•  Contact  may  irritate  or  burn  skin  and  eyes. 

•  Fire  may  produce  irritating  or  poinsonous  gases. 

•  Runoff  from  fire  control  or  dilution  water  may  cause  pollution. 

IN  CASE  OF  ACCIDENT 

Keep  unnecessary  people  away. 

Stay  upwind;  keep  out  of  low  areas. 

Isolate  hazard  area  and  deny  entry. 

Wear  self-contained  breathing  apparatus  and  full  protective  clothing. 

Isolate  for  1/2  mile  in  all  directions  if  tank  or  tank  car  is  involved  in  fire. 
FOR  EMERGENCY  ASSISTANCE  CALL  CHEMTREC  (800)  424-9300. 

Also,  in  case  of  water  pollution,  call  local  authorities. 

Fire 

•  Small  Fires:  Dry  chemical,  C02,  water  spray  or  alcohol  foam. 

•  Large  Fires:  Water  spray,  fog  or  alcohol  foam. 

•  Move  container  from  fire  area  if  you  can  do  it  without  risk. 

•  Stay  away  from  ends  of  tanks. 

•  Cool  containers  that  are  exposed  to  flames  with  water  from  the  side  until 
well  after  fire  is  out. 

•  For  massive  fire  in  cargo  area,  use  unmanned  hose  holder  or  monitor  nozzles. 

•  Withdraw  immediately  in  case  of  rising  sound  from  venting  safety  device  or 
discoloration  of  tank. 
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DOT  RESPONSE  GUIDE  26  (continued) 
ACETONE  -  UN  1090 


Spill  or  Leak 

•  No  flares,  smoking  or  flames  in  hazard  area. 

•  Stop  leak  if  you  can  do  it  without  risk. 

•  Use  water  spray  to  reduce  vapors. 

•  Small  Spills:  Take  up  with  sand,  or  other  noncombustible  absorbent 

material,  then  flush  area  with  water. 

•  Large  Spills:  Dike  far  ahead  of  spill  for  later  disposal. 

First  Aid 

•  Move  victim  to  fresh  air;  call  emergency  medical  care. 

•  If  not  breathing,  give  artificial  respiration. 

•  If  breathing  is  difficult,  give  oxygen. 

•  In  case  of  contact  with  material,  immediately  flush  skin  and  eyes  with 
running  water  for  at  least  15  minutes. 

•  Remove  and  isolate  contaminated  clothing  and  shoes. 
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DOT  RESPONSE  GUIDE  55 
ACETONE  CYANOHYDRIN  -  UN  1541 


POTENTIAL  HAZARDS 
Fire  or  Explosion 

•  Some  of  these  materials  may  burn  but  do  not  ignite  readily. 

•  Cylinder  may  explode  in  heat  of  fire. 

Health  Hazards 

•  Poison. 

•  May  be  fatal  if  inhaled,  swallowed  or  absorbed  through  skin. 

•  Contact  may  cause  burns  to  skin  and  eyes. 

•  Runoff  from  fire  control  or  dilution  water  may  cause  pollution. 

IN  CASE  OF  ACCIDENT 

Keep  unnecessary  people  away. 

Stay  upwind;  keep  out  of  low  areas. 

Isolate  hazard  area  and  deny  entry. 

-  Wear  positive  pressure  breathing  apparatus  and  special  protective  clothing. 
FOR  EMERGENCY  ASSISTANCE  CALL  CHEMTREC  (800)  424-9300. 

Also,  in  case  of  water  pollution,  call  local  authorities. 

Fire 

•  Small  Fires:  Dry  chemical,  C02,  water  spray  or  foam. 

•  Large  Fires:  Water  spray,  fog  or  foam. 

•  Move  container  from  fire  area  if  you  can  do  it  without  risk. 

•  Fight  fire  from  maximum  distance. 

Spill  or  Leak 

•  Do  not  touch  spilled  material. 

•  Stop  leak  if  you  can  do  it  without  risk. 

•  Use  water  spray  to  reduce  vapors. 

•  Small  Spills:  Take  up  with  sand,  or  other  noncombustible  absorbent 

material,  then  flush  area  with  water. 

•  Small  Dry  Spills:  Shovel  into  dry  containers  and  cover;  move 

containers;  then  flush  area  with  water. 

•  Large  Spills:  Dike  far  ahead  of  spill  for  later  disposal. 
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DOT  RESPONSE  GUIDE  55  (continued) 
ACETONE  CYANOHYDRIN  -  UN  1541 


Aid 

Move  victim  to  fresh  air;  call  emergency  medical  care. 

If  not  breathing,  give  artificial  respiration. 

If  breathing  is  difficult,  give  oxygen. 

In  case  of  contact  with  material,  immediately  flush  skin  or  eyes  with  running 
water  for  at  least  15  minutes. 

Speed  in  removing  material  from  skin  is  of  extreme  importance. 

Remove  and  isolate  contaminated  clothing  and  shoes. 

Keep  victim  quiet  and  maintain  normal  body  temperature. 

Effects  may  be  delayed,  keep  victim  under  observation. 


DOT  RESPONSE  GUIDE  30 
ACRYLONITRILE  -  UN  1093 


POTENTIAL  HAZARDS 
Fire  or  Explosion 

•  Will  burn.  May  be  ignited  by  heat,  sparks  and  flames. 

•  Flammable  vapor  may  spread  away  from  spill. 

•  Container  may  explode  in  heat  of  fire. 

•  Vapor  explosion  and  poison  hazardous  indoors,  outdoors  or  in  sewers. 

•  Runoff  to  sewer  may  create  fire  or  explosion  hazard. 

Health  Hazards 

•  Poison. 

•  May  be  fatal  if  inhaled,  swallowed  or  absorbed  through  skin. 

•  Contact  may  cause  burns  to  skin  and  eyes. 

•  Runoff  from  fire  control  or  dilution  water  may  cause  pollution. 

IN  CASE  OF  ACCIDENT 

Keep  unnecessary  people  away;  isolate  hazard  area  and  deny  entry. 

-  Stay  upwind;  keep  out  of  low  areas. 

Wear  positive  pressure  breathing  apparatus  and  special  protective  clothing. 
Isolate  for  1/Z  mile  in  all  directions  if  tank  or  tank  car  is  involved  in  fire. 
FOR  EMERGENCY  ASSISTANCE  CALL  CHEMTREC  (800)  424-9300. 

Also,  in  case  of  water  pollution,  call  local  authorities. 

Fire 

•  Small  Fires:  Dry  chemical,  C02,  water  spray  or  foam. 

•  Large  Fires:  Water  spray,  fog  or  foam. 

•  Stay  away  from  ends  of  tanks. 

•  Do  not  get  water  inside  container. 

•  Cool  containers  that  are  exposed  to  flames  with  water  from  the  side  until 

well  after  fire  is  out.  _ 

•  For  massive  fire  in  cargo  area,  use  unmanned  hose  holder  or  monitor  nozzles. 

•  If  this  is  impossible,  withdraw  from  area  and  let  fire  burn. 

•  Withdraw  immediately  in  case  of  rising  sound  from  venting  safety  device  or 
discoloration  of  tank. 


DOT  RESPONSE  GUIDE  30  (continued) 
ACRYLONITRILE  -  UN  1093 


Spill  or  Leak 

No  flares,  smoking  or  flames  in  hazard  area. 

Do  not  touch  spilled  material. 

Stop  leak  if  you  can  do  it  without  risk. 

Use  water  spray  to  reduce  vapors. 

Small  Spills:  Flush  area  with  flooding  amounts  of  water. 

Do  not  get  water  inside  containers. 

Large  Spills:  Dike  far  ahead  of  spill  for  later  disposal. 
irst  Aid 

Move  victim  to  fresh  air;  call  emergency  medical  care. 

If  not  breathng,  give  artificial  respiration. 

If  breathing  is  difficult,  give  oxygen. 

Remove  and  isolate  contaminated  clothing  and  shoes. 

In  case  of  contact  with  material,  immediately  flush  skin  or  eyes  with  running 
water  for  at  least  15  minutes. 

Keep  victim  quiet  and  maintain  normal  body  temperature. 

Effects  may  be  delayed,  keep  victim  under  observation. 


DOT  RESPONSE  GUIDE  27 


ETHYL  ACRYLATE  -  UN  1917 
STYRENE  -  UN  2055 
TOLUENE  -  UN  1294 


POTENTIAL  HAZARDS 
Fire  or  Explosion 

•  Will  burn.  May  be  ignited  by  heat,  sparks  and  flames. 

•  Flammable  vapor  may  spread  away  from  spill. 

•  Container  may  explode  in  heat  of  fire. 

•  Vapor  explosion  hazard  indoors,  outdoors  or  in  sewers. 

•  Runoff  to  sewer  may  create  fire  or  explosion  hazard. 

Health  Hazard 

•  Vapors  may  cause  dizziness  or  suffocation. 

•  Contact  may  irritate  or  burn  skin  and  eyes. 

•  Fire  may  produce  irritating  or  poisonous  gases. 

•  Runoff  from  fire  control  or  dilution  water  may  cause  pollution. 

IN  CASE  OF  ACCIDENT 

-  Keep  unnecessary  people  away. 

Stay  upwind;  keep  out  of  low  areas. 

Isolate  hazard  area  and  deny  entry. 

Wear  self-contained  breathing  apparatus  and  full  protective  clothing. 

Isolate  for  1/2  mile  in  all  directions  if  tank  or  tank  car  is  involved  in  fire. 
FOR  EMERGENCY  ASSISTANCE  CALL  CHEMTREC  (800)  424-9300. 

-  Also,  in  case  of  water  pollution,  call  local  authorities. 

Fire 

•  Small  Fires:  Dry  chemical,  C02,  water  spray  or  foam. 

•  Large  Fires:  Water  spray,  fog  or  foam. 

•  Move  container  from  fire  area  if  you  can  do  so  without  risk. 

•  Stay  away  from  ends  of  tanks. 

•  Cool  containers  that  are  exposed  to  flames  with  water  from  the  side  until 
well  after  fire  is  out. 

•  For  massive  fire  in  cargo  area,  use  unmanned  hose  holder  or  monitor  nozzles. 

•  If  this  is  impossible,  withdraw  from  area  and  let  fire  burn. 

s  Withdraw  immediately  in  case  of  rising  sound  from  venting  safety  device  or 
discoloration  of  tank. 
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DOT  RESPONSE  GUIDE  27  (continued) 

ETHYL  ACRYLATE  -  UN  1917 
STYRENE  -  UN  2055 
TOLUENE  -  UN  1294 


Spill  or  Leak 

e  No  flares,  smoking  or  flames  in  hazard  area, 
e  Stop  leak  if  you  can  do  it  without  risk. 

•  Use  water  spray  to  reduce  vapors. 

e  Snail  Spills:  Take  up  with  sand,  or  other  noncombustible  absorbent 

material,  then  flush  area  with  water. 

e  Large  Spills:  Dike  far  ahead  of  spill  for  later  disposal. 

First  Aid 

e  Move  victim  to  fresh  air;  call  emergency  medical  care, 
e  If  not  breathng,  give  artificial  respiration, 
e  If  breathing  is  difficult,  give  oxygen. 

e  In  case  of  contact  with  material,  immediately  flush  skin  or  eyes  with  running 
water  for  at  least  15  minutes. 

e  Remove  and  isolate  contaminated  clothing  and  shoes. 
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DOT  RESPONSE  GUIDE  13 
HYDROCYANIC  ACID  -  UN  1051 


POTENTIAL  HAZARDS 
Fire  or  Explosion 

•  Some  of  these  materials  are  extremely  flammable, 
e  May  be  ignited  by  heat,  sparks  and  flames. 

•  Flammable  vapor  may  spread  away  from  spill. 

•  Container  may  explode  in  heat  of  fire. 

•  Vapor  explosion  and  poison  hazardous  indoors,  outdoors  or  in  sewers. 

Health  Hazards 

•  Poison;  extremely  hazardous. 

•  May  be  fatal  if  inhaled  or  absorbed  through  skin, 
e  Vapors  non-irritating,  deaden  sense  of  smell. 

•  Runoff  from  fire  control  or  dilution  water  may  cause  pollution. 

IN  CASE  OF  ACCIDENT 

Keep  unnecessary  people  away. 

Stay  upwind;  keep  out  of  low  areas. 

-  Isolate  hazard  area  and  deny  entry. 

Wear  positive  pressure  breathing  apparatus  and  special  protective  clothing. 

Evacuate  area  endangered  by  gas  (See  Isolation  and  Evacuation  Table  in  back 
of  guidebook;  find  the  material  by  name). 

Isolate  for  1/2  mile  in  all  directions  if  tank  or  tank  car  is  involved  in  fire. 
FOR  EMERGENCY  ASSISTANCE  CALL  CHEMTREC  (800)  424-9300. 

Fire 

•  Let  burn  unless  leak  can  be  stopped  immediately. 

•  Small  Fires:  Dry  chemical  or  COZ. 

•  Large  Fires:  Water  spray,  fog  or  foam. 

•  Move  container  from  fire  area  if  you  can  do  it  without  risk. 

•  Stay  away  from  ends  of  tanks. 

•  Cool  container  with  water  using  unmanned  device  until  well  after  fire  is  out. 

•  Isolate  area  until  gas  has  dispersed. 
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HYDROCYANIC'  ACID  -  UN  1051 


Spill  or  Leak 

Do  not  touch  spilled  material. 

No  flares,  smoking  or  flames  in  hazard  area. 

Stop  leak  if  you  can  do  it  without  risk. 

Use  water  spray  to  reduce  vapors. 

Isolate  area  until  gas  has  dispersed. 

'irst  Aid 

Move  victim  to  fresh  air;  call  emergency  medical  care. 

If  not  breathng,  give  artificial  respiration. 

If  breathing  is  difficult,  give  oxygen. 

Remove  and  isolate  contaminated  clothing  and  shoes. 

In  case  of  contact  with  material,  immediately  flush  skin  or  eyes  with  running 
water  for  at  least  15  minutes. 

Keep  victim  quiet  and  maintain  normal  body  temperature. 

Effects  may  be  delayed,  keep  victim  under  observation. 


DOT  RESPONSE  GUIDE  22 

ISOBUTANE  -  UN  1969 
PROPYLENE  -  UN  1077 


POTENTIAL  HAZARDS 
Fire  or  Explosion 

•  Extremely  flammable. 

e  May  be  ignited  by  heat,  sparks  and  flames. 

•  Flammable  vapor  may  spread  away  from  spill, 
e  Container  may  explode  in  heat  of  fire. 

•  Vapor  explosion  hazard  indoors,  outdoors  or  in  sewers. 

Health  Hazards 

•  Vapors  may  cause  dizziness  or  suffocation. 

•  Contact  will  cause  severe  frostbite. 

•  Fire  may  produce  irritating  or  poisonous  gases. 

IN  CASE  OF  ACCIDENT 

Keep  unnecessary  people  away. 

-  Stay  upwind;  keep  out  of  low  areas. 

-  Isolate  hazard  area  and  deny  entry. 

Wear  positive  pressure  breathing  apparatus  and  full  protective  clothing. 
Isolate  for  1/2  mile  in  all  directions  if  tank  or  tank  car  is  involved  in  fire. 
FOR  EMERGENCY  ASSISTANCE  CALL  CHEMTREC  (800)  424-9300. 

Fire 

•  Let  burn  unless  leak  can  be  stopped  immediately. 

•  Small  Fires:  Dry  chemical  or  C02. 

•  Large  Fires:  Water  spray,  fog  or  foam. 

•  Move  container  from  fire  area  if  you  can  do  it  without  risk. 

•  Stay  away  from  ends  of  tanks. 

•  Cool  containers  that  are  exposed  to  flames  with  water  from  the  side  until 

well  after  fire  is  out. 

•  For  massive  fire  in  cargo  area,  use  unmanned  hose  holder  or  monitor  nozzles. 

•  If  this  is  impossible,  withdraw  from  area  and  let  fire  burn. 

•  Withdraw  immediately  in  case  of  rising  sound  from  venting  safety  device  or 
discoloration  of  tank. 
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DOT  RESPONSE  GUIDE  22  (continued) 

ISOBUTANE  -  UN  1969 
PROPYLENE  -  UN  1077 

Spill  or  Leak 

•  No  flares,  smoking  or  flames  in  hazard  afea. 

•  Do  not  touch  spilled  material. 

•  Stop  leak  if  you  can  do  it  without  risk. 

•  Use  water  spray  to  reduce  vapors. 

•  Isolate  area  until  gas  has  dispersed. 

First  Aid 

•  Move  victim  to  fresh  air;  call  emergency  medical  care. 

•  If  not  breathng,  give  artificial  respiration. 

•  If  breathing  is  difficult,  give  oxygen. 

•  In  case  of  frostbite,  thaw  frosted  pau-ts  with  water. 

•  Keep  victim  quiet  and  maintain  normal  body  temperature. 


DOT  RESPONSE  GUIDE  28 
METHANOL  -  UN  1230 


POTENTIAL  HAZARDS 
Fire  or  Explosion 

•  Will  burn.  May  be  ignited  by  heat,  sparks  and  flames. 

•  Flammable  vapor  may  spread  away  from  spill. 

•  Container  may  explode  in  heat  of  fire. 

•  Vapor  explosion  and  poison  hazardous  indoors,  outdoors  or  in  sewers. 

•  Runoff  to  sewer  may  create  fire  or  explosion  hazard. 

Health  Hazards 

•  Poison. 

•  May  be  fatal  if  inhaled,  swallowed  or  absorbed  through  skin. 

•  Contact  may  cause  burns  to  skin  and  eyes. 

•  Runoff  from  fire  control  or  dilution  water  may  cause  pollution. 

IN  CASE  OF  ACCIDENT 

-  Keep  unnecessary  people  away;  isolate  hazard  area  and  deny  entry. 

Stay  upwind;  keep  out  of  low  areas. 

Wear  positive  pressure  breathing  apparatus  and  special  protective  clothing. 
Isolate  for  1/2  mile  in  all  directions  if  tank  or  tank  car  is  involved  in  fire. 
FOR  EMERGENCY  ASSISTANCE  CALL  CHEMTREC  (800)  424-9300. 

Also,  in  case  of  water  pollution,  call  local  authorities. 

Fire 

•  Small  Fires:  Dry  chemical,  C02,  water  spray  or  foam. 

•  Large  Fires:  Water  spray,  fog  or  foam. 

•  Move  container  from  fire  area  if  you  can  do  it  without  risk. 

•  Stay  away  from  ends  of  tanks. 

•  Cool  containers  that  are  exposed  to  flames  with  water  from  the  side  until 
well  after  fire  is  out. 

•  Withdraw  immediately  in  case  of  rising  sound  from  venting  safety  device  or 
discoloration  of  tank. 

Spill  or  Leak 

•  No  flares,  smoking  or  flames  in  hazard  area. 

•  Do  not  touch  spilled  material. 

•  Stop  leak  if  you  can  do  it  without  risk. 

•  Use  water  spray  to  reduce  vapors. 
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DOT  RESPONSE  GUIDE  28  (continued) 
METHANOL -UN  1230 


Small  Spills:  Take  up  with  sand,  or  other  noncombustible  absorbent 

material,  then  flush  area  with  water. 

Large  Spills:  Dike  far  ahead  of  spill  for  later  disposal. 

‘irst  Aid 

Move  victim  to  fresh  air;  call  emergency  medical  care. 

If  not  breathng,  give  artificial  respiration. 

If  breathing  is  difficult,  give  oxygen. 

Remove  and  isolate  contaminated  clothing  and  shoes. 

In  case  of  contact  with  material,  immediately  flush  skin  or  eyes  with  running 
water  for  at  least  IS  minutes. 

Keep  victim  quiet  and  maintain  normal  body  temperature. 

Effects  may  be  delayed,  keep  victim  under  observation. 
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DOT  RESPONSE  GUIDE  55 
METHYL  BROMIDE  -  UN  1062 


POTENTIAL  HAZARDS 
Health  Hazards 

•  Poison. 

•  May  be  fatal  if  inhaled,  swallowed  or  absorbed  through  skin. 

•  Contact  may  cause  burns  to  skin  and  eyes. 

•  Runoff  from  fire  control  or  dilution  water  may  cause  pollution. 

Fire  or  Explosion 

•  Some  of  these  materials  may  burn  but  do  not  ignite  readily. 

•  Cylinder  may  explode  in  heat  of  fire. 

IN  CASE  OF  ACCIDENT 

Keep  unnecessary  people  away. 

Stay  upwind;  keep  out  of  low  areas. 

Isolate  hazard  area  and  deny  entry. 

-  Wear  positive  pressure  breathing  apparatus  and  full  protective  clothing. 

FOR  EMERGENCY  ASSISTANCE  CALL  CHEMTREC  (800)  424-9300. 

Also,  in  case  of  water  pollution,  call  local  authorities. 

Fire 

•  Small  Fires:  Dry  chemical,  C02,  water  spray  or  foam. 

•  Large  Fires:  Water  spray,  fog  or  foam. 

•  Move  container  from  fire  area  if  you  can  do  it  without  risk. 

•  Fight  fire  from  maximum  distance. 

Spill  or  Leak 

•  Do  not  touch  spilled  material. 

•  Stop  leak  if  you  can  do  it  without  risk. 

•  Use  water  spray  to  reduce  vapors. 

•  Small  Spills:  Take  up  with  sand,  or  other  noncombustible  absorbent 

material;  then  flush  area  with  water. 

•  Small  Dry  Spills:  Shovel  into  dry  containers  and  cover;  move 

containers;  then  flush  area  with  water. 

•  Large  Spills:  Dike  far  ahead  of  spill  for  later  disposal. 
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DOT  RESPONSE  GUIDE  34 
SODIUM  HYDROSULFIDE  -  UN  2318 

POTENTIAL  HAZARDS 
Fire  or  Explosion 

•  Will  burn.  May  be  ignited  by  heat,  sparks  and  flames. 

•  May  burn  rapidly  with  flare-burning  effect. 

Health  Hazards 

•  Poisonous  if  swallowed. 

•  Skin  contact  poisonous. 

•  Contact  may  cause  burns  to  skin  and  eyes. 

•  Runoff  from  fire  control  or  dilution  water  may  cause  pollution. 

IN  CASE  OF  ACCIDENT 

Keep  unnecessary  people  away. 

Stay  upwind;  keep  out  of  low  areas. 

Isolate  hazard  area  and  deny  entry. 

Wear  positive  pressure  breathing  apparatus  and  full  protective  clothing. 

FOR  EMERGENCY  ASSISTANCE  CALL  CHEMTREC  (800)  424-9300. 

Also,  in  case  of  water  pollution,  call  local  authorities. 

Fire 

•  Small  Fires:  Dry  chemical,  water  spray  or  foam. 

•  Large  Fires:  Water  spray,  fog  or  foam. 

•  Move  container  from  fire  area  if  you  can  do  it  without  risk. 

•  Cool  containers  that  are  exposed  to  flames  with  water  from  the  side  until 
well  after  fire  is  out. 

•  For  massive  fire  in  cargo  area,  use  unmanned  hose  holder  or  monitor  nozzles. 

•  If  this  is  impossible,  withdraw  from  area  and  let  fire  burn. 

Spill  or  Leak 

•  No  flares,  smoking  or  flames  in  hazard  area. 

•  Do  not  touch  spilled  material. 

•  Small  Dry  Spills:  Shovel  into  dry  containers  and  cover;  move 

containers;  then  flush  area  with  water. 

•  Large  Spills:  Wet  down  with  water  and  dike  for  later  disposal. 
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DOT  RESPONSE  GUIDE  34  (continued) 
SODIUM  HYDROSULFIDE  -  UN  2318 


Aid 

Move  victim  to  fresh  air;  call  emergency  medical  care. 

In  case  of  contact  with  material,  immediately  flush  skin  or  eyes  with  running 
water  for  at  least  15  minutes. 

Remove  and  isolate  *>ntaminated  clothing  and  shoes. 


DOT  RESPONSE  GUIDE  60 
SODIUM  HYDROXIDE  -  UN  1823 


POTENTIAL  HAZARDS 
Fire  or  Explosion 

•  Some  of  these  materials  may  burn  but  do  not  ignite  readily. 

•  Explosive  concentrations  of  gas  may  accumulate  in  tanks. 

•  Some  of  these  materials  may  ignite  combustibles  (wood,  paper,  oil,  etc.). 
Health  Hazards 

•  Contact  may  cause  burns  to  skin  and  eyes. 

•  If  inhaled,  may  be  harmful. 

•  Fire  may  produce  irritating  or  poisonous  gases. 

•  Runoff  from  fire  control  or  dilution  water  may  cause  pollution. 

IN  CASE  OF  ACCIDENT 

Keep  unnecessary  people  away. 

Stay  upwind;  keep  out  of  low  areas. 

Isolate  hazard  area  and  deny  entry. 

-  Wear  positive  pressure  breathing  apparatus  and  full  protective  clothing. 

FOR  EMERGENCY  ASSISTANCE  CALL  CHEMTREC  (800)  424-9300. 

Also,  in  case  of  water  pollution,  call  local  authorities. 

Fire 

•  Some  of  these  materials  may  react  violently  with  water. 

•  Small  Fires:  Dry  chemical,  C02,  water  spray  or  foam. 

•  Large  Fires:  Water  spray,  fog  or  foam. 

•  Move  container  from  fire  area  if  you  can  do  it  without  risk. 

•  Cool  containers  that  are  exposed  to  flames  with  water  from  the  side  until 

well  after  fire  is  out. 

Spill  or  Leak 

•  Do  not  touch  spilled  material. 

•  Stop  leak  if  you  can  do  it  without  risk. 

•  Small  Spills:  Take  up  with  sand,  or  other  noncombustible  absorbent 

material,  then  flush  area  with  water. 

Small  Dry  Spills:  Shovel  into  dry  containers  and  cover;  move 

containers;  then  flush  area  with  water. 

•  Large  Spills:  Dike  far  ahead  of  spill  for  later  disposal. 


DOT  RESPONSE  GUIDE  60  (continued) 
SODIUM  HYDROXIDE  -  UN  1823 


First  Aid 


Move  victim  to  fresh  air;  call  emergency  medical  care. 

Remove  and  isolate  contaminated  clothing  and  shoes. 

In  case  of  contact  with  material,  immediately  flush  skin  or  eyes  with  running 
water  for  at  least  15  minutes. 

Keep  victim- quiet  and  maintain  normal  body  temperature. 


DOT  RESPONSE  GUIDE  26 
VINYL  ACETATE  -  UN  1301 


POTENTIAL  HAZARDS 
Fire  or  Explosion 

•  Will  burn.  May  be  ignited  by  heat,  sparks  and  flames. 

•  Flammable  vapor  may  spread  away  from  spill. 

•  Container  may  explode  in  heat  of  fire. 

•  Vapor  explosion  and  poison  hazardous  indoors,  outdoors  or  in  sewers. 

•  Runoff  to  sewer  may  create  fire  or  explosion  hazard. 

Health  Hazards 

•  Vapors  may  cause  dizziness  or  suffocation. 

•  Contact  may  irritate  or  bum  skin  and  eyes. 

•  Fire  may  produce  irritating  or  poisonous  gases. 

•  Runoff  from  fire  control  or  dilution  water  may  cause  pollution. 

IN  CASE  OF  ACCIDENT 

Keep  unnecessary  people  away. 

Stay  upwind;  keep  out  of  low  areas. 

Isolate  hazard  area  and  deny  entry. 

Wear  positive  pressure  breathing  apparatus  and  full  protective  clothing. 
Isolate  for  1/Z  mile  in  all  directions  if  tank  or  tank  car  is  involved  in  fire. 
FOR  EMERGENCY  ASSISTANCE  CALL  CHEMTREC  (800)  424-9300. 

Also,  in  case  of  water  pollution,  call  local  authorities. 

Fire 

•  Small  Fires:  Dry  chemical,  C02,  water  spray  or  foam. 

•  Large  Fires:  Water  spray,  fog  or  foam. 

•  Move  container  from  fire  area  if  you  can  do  it  without  risk. 

•  Stay  away  from  ends  of  tanks. 

•  Cool  containers  that  are  exposed  to  flames  with  water  from  the  side  until 
well  after  fire  is  out. 

•  For  massive  fire  in  cargo  area,  use  unmanned  hose  holder  or  monitor  nozzles. 

•  If  this  is  impossible,  withdraw  from  area  and  let  fire  burn. 

•  Withdraw  immediately  in  case  of  rising  sound  from  venting  safety  device  or 
discoloration  of  tank. 
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DOT  RESPONSE  GUIDE  26  (continued) 
VINYL  ACETATE  -  UN  1301 


Spill  or  Leak 

•  No  flares,  smoking  or  flames  in  hazard  area. 

•  Stop  leak  if  you  can  do  it  without  risk. 

•  Use  water  spray  to  reduce  vapors. 

•  Small  Spills:  Take  up  with  sand,  or  other  noncombustible  absorbent 

material,  then  flush  area  with  water. 

•  Large  Spills:  Dike  far  ahead  of  spill  for  later  disposal. 

First  Aid 

•  Move  victim  to  fresh  air;  call  emergency  medical  care. 

•  If  not  breathng,  give  artificial  respiration. 

•  If  breathing  is  difficult,  give  oxygen. 

•  In  case  of  contact  with  material,  immediately  flush  skin  or  eyes  with  running 
water  for  at  least  15  minutes. 

•  Remove  and  isolate  contaminated  clothing  and  shoes. 


APPENDIX  B 


AAR  -  EMERGENCY  HANDLING  OF  HAZARDOUS  MATERIALS  IN  SURFACE 

TRANSPORTATION 


ACETONE 

FLAMMABLE  LIQUID 
STCC  4908105 
UN  1090 

Acetone  is  a  clear,  colorless  liquid  with  a  pleasant  odor.  It  is  used  to  make  other 
chemicals,  in  paint  and  nail  polish  removers,  as  a  solvent.  It  is  quite  volatile  and  has  a 
flash  point  of  0  deg.  F.  It  is  lighter  them  water  and  soluble  in  water.  Its  vapors  are 
heavier  than  air. 

If  Material  On  Fire  or  Involved  in  Fire 

•  Do  not  extinguish  fire  unless  flow  can  be  stopped 

•  Use  water  in  flooding  quantities  as  fog 

•  Solid  streams  of  water  may  be  ineffective 

•  Cool  all  affected  containers  with  flooding  quantities  of  water 

•  Apply  water  from  as  far  a  distance  as  possible 

•  Use  'alcohol'  foam,  carbon  dioxide  or  dry  chemical 
If  Material  Not  on  Fire  and  Not  Involved  in  Fire 

•  Keep  sparks,  flames,  and  other  sources  of  ignition  away 

•  Keep  material  out  of  water  sources  and  sewers 

•  Build  dikes  to  contain  flow  as  necessary 

•  Attempt  to  stop  leak  if  without  hazard 

•  Use  water  spray  to  disperse  vapors  and  dilute  standing  pools  of  liquid 
Personnel  Protection 

•  Avoid  breathing  vapors 

•  Keep  upwind 

•  Wear  boots,  protective  gloves,  and  safety  glasses 

•  Do  not  handle  broken  packages  without  protective  equipment 

•  Wash  away  any  material  which  may  have  contacted  the  body  with  copious 
amounts  of  water  or  soap  and  water 

Evacuation 

•  If  fire  becomes  uncontrollable  or  container  is  exposed  to  direct  flame  - 
evacuate  for  a  radius  of  1500  feet 

•  If  material  leaking  (not  on  fire),  downwind  evacuation  must  be  considered 


B-l 


ACETONE  CYANOHYDRIN 
POISON  B,  COMBUSTIBLE 

ENVIRONMENTALLY  HAZARDOUS  SUBSTANCE  (RO-104.54) 

STCC  4921401 
UN  1541 

Acetone  cyanohydrin  is  a  colorless  liquid.  It  has  a  flash  point  of  165  deg.  F.  It 
slowly  dissociates  to  acetone,  a  flammable  liquid,  and  hydrogen  cyanide,  a  flammable 
poisonous  gas,  under  normal  storage  and  transportation  conditions.  The  rate  of 
dissociation  is  increased  by  contact  with  alkalis  and/or  heat.  It  is  lethal  by  inhalation 
and  less  readily  by  skin  absorption.  It  is  lighter  than  water  and  is  soluble  in  water.  Its 
vapors  are  heavier  than  air.  Toxic  oxides  of  nitrogen  are  produced  during  combustion  of 
this  material. 

If  Material  on  Fire  or  Involved  in  Fire 

•  Do  not  extinguish  fire  unless  flow  can  be  stopped 

•  Use  water  in  flooding  quantities  as  fog 

•  Solid  streams  of  water  may  be  ineffective 

•  Cool  all  affected  containers  with  flooding  quantities  of  water 

•  Apply  water  from  as  far  a  distance  as  possible 

•  Use  'alcohol'  foam,  carbon  dioxide  or  dry  chemical 
If  Material  Not  on  Fire  and  Not  Involved  in  Fire 

•  Keep  sparks,  flames,  and  other  sources  of  ignition  away 

•  Keep  material  out  of  water  sources  and  sewers 

•  Build  dikes  to  contain  flow  as  necessary 

•  Attempt  to  stop  leak  if  without  hazard 

•  Use  water  spray  to  disperse  vapors  and  dilute  standing  pools  of  liquid 
Personnel  Protection 

•  Avoid  breathing  vapors 

•  Keep  upwind 

•  Wear  self-contained  breathing  apparatus 

•  Avoid  bodily  contact  with  the  material 

•  Do  not  handle  broken  packages  without  protective  equipment 

■  Wash  away  any  material  which  may  have  contacted  the  body  with  copious 
amounts  of  water  or  soap  and  water 

Evacuation 

•  If  material  leaking  (not  on  fire),  downwind  evacuation  must  be  considered 
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ACETONE  CYANOHYDRIN  (cont'd) 

i 

Environmental  Considerations  -  Land  Spill 

•  Dig  a  pit,  pond,  lagoon,  holding  area  to  contain  liquid  or  solid  material 

•  Dike  surface  flow  using  soil,  sand  bags,  foamed  polyurethane,  or  foamed 

concrete 

•  Absorb  bulk  liquid  with  fly  ash  or  cement  powder 
Environmental  Considerations  -  Water  Spill 

•  Use  natural  barriers  or  oil  spill  control  booms  to  limit  spill  motion 

•  Use  surface  active  agent  (e.g.,  detergent,  soaps,  alcohols)  to  compress  and 

thicken  spilled  material 

•  If  dissolved,  apply  activated  carbon  at  ten  times  the  spilled  amount  in  region 
of  lOppm  or  greater  concentration 

•  Adjust  ph  to  neutral  (ph-7) 

•  Use  mechanical  dredges  or  lifts  to  remove  immobilized  masses  of  pollutants 
and  precipitates 
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ACRYLONITRILE 

FLAMMABLE  LIQUID,  POISONOUS  POLYMERIZABLE 
ENVIRONMENTALLY  HAZARDOUS  SUBSTANCE  (RQ-100/45.4) 

STCC  4906420 
UN  1093 

Acrylonitrile  is  a  clear  colorless  liquid  with  a  strong,  pungent  odor.  It  is  used  in 
insecticides  and  to  make  plastics,  fibers  and  other  chemicals.  It  has  a  flash  point  of  32. 
deg.  F.  It  may  polymerize  if  contaminated  with  strong  bases  or  if  the  container  is 
subject  to  heat,  as  in  fire  conditions.  Prolonged  exposure  to  the  vapors  or  skin  contact 
may  result  in  death.  It  is  lighter  than  water  and  is  soluble  in  water.  The  vapors  are 
heavier  than  air.  Toxic  oxides  of  nitrogen  are  produced  during  combustion  of  this 
material. 

If  Material  on  Fire  or  Involved  in  Fire 

•  Do  not  extinguish  fire  unless  flow  can  be  stopped 

•  Use  water  in  flooding  quantities  as  fog 

•  Solid  streams  of  water  may  be  ineffective 

•  Cool  all  affected  containers  with  flooding  quantities  of  water 

•  Apply  water  from  as  far  a  distance  as  possible 

•  Use  'alcohol'  foam,  carbon  dioxide  or  dry  chemical 
If  Material  Not  on  Fire  or  Not  Involved  in  Fire 

•  Keep  sparks,  flames,  and  other  sources  of  ignition  away 

•  Keep  material  out  of  water  sources  and  sewers 

•  Build  dikes  to  contain  flow  as  necessary 

•  Attempt  to  stop  leak  if  without  hazard 

•  Use  water  spray  to  disperse  vapors  and  dilute  standing  pools  of  liquid 
Personnel  Protection 

•  Avoid  breathing  vapors 

•  Keep  upwind 

•  Wear  self-contained  breathing  apparatus 

•  Avoid  bodily  contact  with  the  material 

•  Wear  full  protective  clothing 

•  Do  not  handle  broken  packages  without  protective  equipment 

•  Wash  away  any  material  which  may  have  contacted  the  body  with  copious 
amounts  of  water  or  coap  and  and  water 
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ACRYLONITRILE  (cont'd) 


Evacuation 

•  If  fire  becomes  uncontrollable  or  container  is  exposed  to  direct  flame  - 
evacuate  for  a  radius  of  2500  feet 

•  If  material  leaking  (not  on  fire),  downwind  evacuation  must  be  considered 
Environmental  Considerations  -  Land  Spill 

•  Dig  a  pit,  pond,  lagoon,  holding  area  to  contain  liquid  or  solid  material 

•  Dike  surface  flow  using  soil,  sand  bags,  foamed  polyurethane,  or  foamed 
concrete 

•  Absorb  bulk  liquid  with  fly  ash,  cement  powder,  sawdust,  or  commercial 
sorbents 

•  Apply  "universal"  gelling  agent  to  immobilize  spill 
Environmental  Considerations  -  Water  Spill 

•  Use  natural  barriers  or  oil  spill  control  booms  to  limit  spill  motion 

•  Use  surface  active  agent  (e.g.,  detergent,  soaps,  alcohols)  to  cornpressand 
thicken  spilled  material 

•  Inject  universal"  gelling  agent  to  solidify  encircled  spill  and  increase 
effectiveness  of  booms 


Add  calcium  hypochlorite 

If  dissolved,  apply  activated  carbon  at  ten  times  the  spilled  amount  in  region 
of  lOppm  or  greater  concentration 

•  Use  mechanical  dredges  or  lifts  to  remove  immobilized  masses  of  pollutants 
and  precipitates 

Environmental  Considerations  -  Air  Spill 

•  Apply  water  spray  or  mist  to  knock  down  vapors 

•  Combustion  products  include  corrosive  or  toxic  vapors 


I 


ETHYL  ACRYLATE,  INHIBITED 
FLAMMABLE  LIQUID,  POLYMERIZABLE 
STCC  4907215 
UN  1917 

Ethyl  acrylate  is  a  clear  colorless  liquid  with  an  acrid  odor.  It  is  used  to  make 
paints  and  plastics.  It  has  a  flash  point  of  60  deg.  F.  If  the  material  is  subjected  to  heat 
for  prolonged  periods  or  becomes  contaminated  it  is  subject  to  polymerization  with 
evolution  of  heat.  If  the  polymerization  takes  place  inside  a  container  the  container  may 
violently  rupture.  The  material  is  lighter  than  water  and  slightly  soluble  in  water.  The 
vapors  are  heavier  than  air. 

If  Material  on  Fire  or  Involved  in  Fire 

•  Do  not  extinguish  fire  unless  flow  can  be  stopped 

•  Use  water  in  flooding  quantities  as  fog 

•  Solid  streams  of  water  may  spread  fire 

•  Cool  all  affected  containers  with  flooding  quantities  of  water 

•  Apply  water  from  as  far  a  distance  as  possible 

•  Use  'alcohol'  foam,  carbon  dioxide  or  dry  chemical 
If  Material  Not  on  Fire  and  Not  Involved  in  Fire 

•  Keep  sparks,  flames  nd  other  sources  of  ignition  away 

•  Keep  material  out  of  water  sources  and  sewers 

•  Build  dikes  to  contain  flow  as  necessary 

•  Attempt  to  stop  leak  if  without  hazard 

•  Use  water  spray  to  disperse  vapors  and  dilute  standing  pools  of  liquid 
Personnel  Protection 

•  Avoid  breathing  vapors 

•  Keep  upwind 

•  Wear  boots,  protective  gloves,  and  safety  glasses 

•  Do  not  handle  broken  packages  without  protective  equipment 

•  Wash  away  any  material  which  may  have  contacted  the  body  with  copious 
amounts  of  water  or  soap  and  water 

Evacuation 

•  If  fire  becomes  uncontrollable  or  container  is  exposed  to  direct  flame  - 
evacuate  for  a  radius  fo  2500  feet 

•  If  material  leaking  (not  on  fire),  downwind  evacuation  must  be  considered 
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HYDROCYANIC  ACID  SOLUTION 
POISON  A,  FLAMMABLE 

ENVIRONMENTALLY  HAZARDOUS  SUBSTANCE  (RQ-10/4.54) 

STCC  4920130 
UN  1613 

Hydrocyanic  acid,  solution  is  hydrocyanic  acid,  a  gas  dissolved  in  water.  It  is  a 
clear  colorless  liquid  with  a  faint  aromatic  odor.  It  is  flammable  through  the  lower 
concentrations  may  require  some  effort  to  ignite.  The  vapor  is  lighter  than  air,  but  a 
flame  can  flash  back  to  the  source  of  the  leak  very  easily.  Lethal  amounts  may  he 
absorbed  throughthe  skin  as  well  as  by  inhalation. 

If  Material  on  Fire  or  Involved  in  Fire 

•  Do  not  extinguish  fire  unless  flow  can  be  stopped 

•  Use  water  in  flooding  quantities  as  fog 

•  Cool  affected  containers  with  flooding  quantities  of  water 

•  Apply  water  from  as  far  a  distance  as  possible 

•  Solid  streams  of  water  may  be  ineffective 

•  Use  'alcohol'  foam,  carbon  dioxide  or  dry  chemical 
If  Material  Not  on  Fire  and  Not  Involved  in  Fire 

•  Keep  sparks,  flames,  and  other  sources  of  ignition  away 

•  Keep  material  out  of  water  sources  and  sewers 

•  Build  dikes  to  contain  flow  as  necessary 

•  Attempt  to  stop  leak  if  without  hazard 

•  Use  water  spray  to  knock-down  vapors 
Personnel  Protection 

•  Avoid  breathing  vapors 

•  Keep  upwind 

•  Wear  self-contained  breathing  apparatus 

•  Avoid  bodily  contact  with  the  material 

•  Wear  full  protective  clothing 

•  Do  not  handle  broken  packages  without  protective  equipment 

•  Wash  away  any  material  which  may  have  contacted  the  body  with  copious 
amounts  of  water  or  soap  and  water 

Evacuation 

•  If  fire  becomes  uncontrollable  or  container  is  exposed  to  direct  flame  - 
evacuate  for  a  radius  of  2500  feet 

•  If  material  leaking  (not  on  fire),  evacuate  for  a  radius  of  2500  feet 


HYDROCYANIC  ACID  SOLUTION  (cont'd) 


Environmental  Considerations  -  Land  Spill 

•  Dig  a  pit,  pond,  lagoon,  holding  area  to  contain  liquid  or  solid  material 

•  Dike  surface  flow  using  soil,  sand  bags,  foamed  polyurethane,  or  foamed 

concrete 

•  Absorb  bulk  liquid  with  fly  ash  or  cement  powder 
Environmental  Considerations  -  Water  Spill 

•  Neutralize  with  agricultural  lime  (slaked  lime),  crushed  limestone,  or  sodium 
bicarbonate 

Environmental  Considerations  -  Air  Spill 

•  Apply  water  spray  or  mist  to  knock  down  vapors 

•  Vapor  knockdown  water  is  corrosive  or  toxic  and  should  be  diked  for 

containment 
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ISOBUTANE 
FLAMMABLE  GAS 
STCC  4905747 
UN  1075 

Isobutane  is  a  colorless  gas  with  a  faint  petroleum  like  odor.  It  is  shipped  as  a 
liquefied  gas  under  its  vapor  pressure.  Contact  with  the  liquid  can  cause  frostbite.  It  is 
easily  ignited.  Its  vapor  is  heavier  than  air  and  a  flame  can  flash  back  to  the  source  of 
leak  very  easily.  The  leak  can  either  be  a  liquid  or  vapor  leak.  It  can  asphyxiate  by  the 
displacement  of  air.  Under  fire  conditions  the  cylinders  or  tank  car  may  violently 
rupture  and  rocket. 

If  Material  on  Fire  of  Involved  in  Fire 

•  Do  not  extinguish  fire  unless  flow  can  be  stopped 

•  Use  water  in  flooding  quantities  as  fog 

•  Cool  all  affected  containers  with  flooding  quantities  of  water 
e  Apply  water  from  as  far  a  distance  as  possible 

If  Material  Not  on  Fire  and  Not  Involved  in  Fire 

•  Keep  sparks,  flames,  and  other  sources  of  ignition  away 

•  Keep  material  out  of  water  sources  and  sewers 

•  Attempt  to  stop  leak  if  without  hazard 

•  Use  water  spray  to  knock-down  vapors 
Personnel  Protection 

e  Avoid  breathing  vapors 

•  Keep  upwind 

•  Wear  protective  gloves  and  safety  glasses 

•  Do  not  handle  broken  packages  without  protective  equipment 

e  Approach  fire  with  caution 

Evacuation 

e  If  fire  becomes  uncontrollable  or  container  is  exposed  to  direct  flame  - 
evacuate  for  a  radius  of  2500  feet 

e  If  material  leaking  {not  on  fire),  downwind  evacuation  must  be  considered 


SODIUM  HYDROSULFIDE  SOLUTION 
CORROSIVE  METAL,  BASIC 

ENVIRONMENTALLY  HAZARDOUS  SUBSTANCE  (RQ-5000/2270) 

STCC  4935268 
NA  2922 


Sodium  hydrosulfide  in  solution  is  a  colorless  to  light  yellow  colored  liquid.  It  is 
used  in  paper  pulping,  manufacturing  dyes  and  dehairing  hides.  It  is  soluble  in  water.  It 
is  corrosive  to  metals  and  tissue. 

If  Material  on  Fire  of  Involved  in  Fire 

e  Extinguish  fire  using  agent  suitable  for  type  of  surrounding  fire  (Material 
itself  does  not  burn  or  burns  with  difficulty) 

•  Use  water  in  flooding  quantities  as  fog 

•  Apply  water  from  as  far  a  distance  as  possible 
If  Material  Not  on  Fire  and  Not  Involved  in  Fire 

•  Keep  material  out  of  water  sources  and  sewers 
e  Build  dikes  to  contain  flow  as  necessary 

Personnel  Protection 

•  Avoid  breathing  vapors  or  dusts 

•  Avoid  bodily  contact  with  the  material 

•  Wear  boots,  protective  gloves,  and  goggles 

•  Do  not  handle  broken  package >  without  protective  equipment 

e  Wash  away  any  material  which  may  have  contacted  the  body  with  copious 
amounts  of  water  or  soap  and  water 

•  If  contact  with  the  material  anticipated,  wear  full  protective  clothing 
Environmental  Considerations  -  Land  Spill 

•  Dig  a  pit,  pond,  lagoon,  holding  area  to  contain  liquid  or  solid  material 

•  Dike  surface  flow  using  soil,  sand  bags,  foamed  polyurethane,  or  foamed 
concrete 

•  Absorb  bulk  liquid  with  fly  ash  or  cement  powder 
Environmental  Considerations  -  Water  Spill 

e  Add  soda  ash 

e  Allow  to  aerate 

•  Use  mechanical  dredges  or  lifts  to  remove  immobilized  masses  of  pollutants 
and  precipitates 

Environmental  Considerations  -  Air  Spill 

e  Apply  water  spray  or  mist  to  knock  down  vapors 
e  Evolves  flammable  hydrogen  sulfide  gas  on  contact  with  acids 


SODIUM  HYDROXIDE  LIOUID 
CORROSIVE  MATERIAL,  BASIC 
ENVIRONMENTALLY  HAZARDOUS  SUBSTANCE  (RQ-1000/454) 

STCC  4935240 
UN  1824 

Sodium  hydroxide  liquid  is  the  water  solution  of  sodium  hydroxide.  It  is  used  in 

chemical  manufacturing,  petroleum  refining,  paper  making,  cleaning  compounds,  and  for 

many  other  uses.  The  concentrated  solutions  will  dissolve  in  additional  water  with  the 

evolution  of  heat.  It  is  corrosive  to  metals  and  tissue. 

If  Material  Involved  in  Fire  t 

e  Extinguish  fire  using  agent  suitable  for  type  of  surrounding  fire  (Material 
itself  does  not  burn  or  bunas  with  difficulty). 

e  Use  water  in  flooding  quantities  as  fog 

e  Apply  water  from  as  far  a  distance  as  possible 

If  Material  Not  Involved  in  Fire 

e  Keep  material  out  of  water  sources  and  sewers 

e  Build  dikes  to  contain  flow  as  necessary 

Personnel  Protection 

e  Avoid  breathing  vapors  or  dusts 

e  Avoid  bodily  contact  with  the  material 

e  Wear  boots,  protective  gloves  and  safety  glass 

e  Do  not  handle  broken  packages  without  protective  equipment 

e  Wash  away  any  material  which  may  have  contacted  the  body  with  copious 
amounts  of  water  or  soap  and  water 

e  If  contact  with  the  material  anticipated,  wear  full  protective  clothing 

Environmental  Considerations  -  Land  Spill 

e  Dig  a  pit,  pond,  lagoon,  holding  area  to  contain  liquid  or  solid  material 

e  Dike  surface  flow  using  soil,  sand  bags,  foamed  polyurethane,  or  foamed 

concrete 

e  Absorb  bulk  liquid  with  fly  ash  or  cement  powder 
e  Neutralize  with  vinegar  or  other  dilute  acid 
Environmental  Considerations  -  Water  Spill 

e  Neutralize  with  dilute  acid  or  removable  strong  acid 
Environmental  Considerations  -  Air  Spill 

e  Apply  water  spray  or  mist  to  knock  down  vapors 


STYRENE  MONOMER  INHIBITED 
FLAMMABLE  LIQUID,  POLYMERIZABLE 
ENVIRONMENTALLY  HAZARDOUS  SUBSTANCE  (RQ-1 000/454) 

STCC  4907265 
UN  2055 

Styrene  monomer  inhibited  is  a  clear  colorless  liquid  with  an  aromatic  odor.  It  is 
used  to  make  plastics,  paints,  and  synthetic  rubber,  and  to  make  other  chemicals.  It  has 
a  flash  point  of  90  deg.  F.  Its  vapors  are  irritating  to  the  eyes  and  mucous  membranes. 
If  it  becomes  contaminated  or  is  sujected  to  heat,  it  may  polymerize.  If  the 
polymerization  takes  place  inside  a  container,  the  container  is  subject  to  violent 
rupture.  It  is  lighter  than  water  and  insoluble  in  water.  Its  vapors  are  heavier  than  air. 

If  Material  on  Fire  or  Involved  in  Fire 

e  Do  not  extinguish  fire  unless  flow  can  be  stopped 
e  Use  water  in  flooding  quantities  as  fog 
e  Solid  streams  of  water  may  spread  fire 

e  Cool  all  affected  containers  with  flooding  quantities  of  water 

•  Apply  water  from  as  far  a  distance  as  possible 

e  Use  'alcohol'  foam,  carbon  dioxide  or  dry  chemical 
If  Material  Not  on  Fire  and  Not  Involved  in  Fire 

e  Keep  sparks,  flames,  and  other  sources  of  ignition  away 
e  Keep  material  out  of  water  sources  and  sewers 
e  Build  dikes  to  contain  flow  as  necessary 
e  Attempt  to  stop  leak  if  without  hazard 
e  Use  water  spray  to  knock-down  vapors 

Personnel  Protection 

e  Avoid  breathing  vapors 

e  Keep  upwind 

e  Wear  boots,  protective  gloves  and  safety  glasses 

e  Do  not  handle  broken  packages  without  protective  equipment 

•  Wash  away  any  material  whch  may  have  contacted  the  body  with  copious 
amounts  of  water  or  soap  and  water 

Evacuation 

e  If  fire  becomes  uncontrollable  or  container  is  exposed  to  direct  flame  - 
evacuate  for  a  radius  of  2500  feet 

e  If  material  leaking  (not  on  fire),  downwind  evacuation  must  be  considered 
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STYRENE  MONOMER  INHZBITBD  (eont'd) 


Environmental  Considerations  -  Land  Spill 

•  Dig  a  pit,  pond,  lagoon,  holding  arftft  to  eontftin  liquid  or  solid  mfttftriftl 

•  Dik«  surface  flow  wring  soil,  sand  bags,  foamed  polyurtthftn*,  or  foamed 
concrete 

e  Absorb  bulk  liquid  with  fly  ash,  cement  powder,  sawdust,  or  commercial 
sorbents 

e  Apply  "universal"  gelling  agent  to  immobilise  spill 

e  Apply  fluorocarbon-water  foam  to  diminish  vapor  and  fire  hasard 
Environmental  Considerations  -  Water  Spill 

e  Use  natural  barriers  or  oil  spill  control  booms  to  limit  spill  motion 

e  Use  surface  active  agent  (e.g.,  detergent,  soaps,  alcohols)  to  compress  and 

thicken  spilled  material 

e  Inject  "universal"  gelling  agent  to  solidify  encircled  spill  and  increase 
effectiveness  of  booms 

•  If  dissolved,  apply  activated  carbon  at  ten  times  the  spilled  amount  in  region 
of  lOppm  or  greater  concentration 

e  Remove  trapped  material  with  suction  hoses 

e  Use  mechanical  dredges  or  lifts  to  remove  immobilised  masses  of  pollutants 
and  precipitates 

Environmental  Considerations  -  Air  Spill 

e  Apply  water  spray  or  mist  to  knock  down  vapors 
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PROPYLENE 
FLAMMABLE  GAS 
STCC  4905782 
UN  1075 


Propylene  is  a  colorless  gas  with  a  faint  petroleum  like  odor.  It  is  used  to  make 
other  chemicals.  It  is  shipped  as  a  liquefied  gas  under  its  own  vapor  pressure.  For 
transportation  it  may  be  stenched.  Contact  with  the  liquid  can  cause  frostbite.  It  is 
easily  ignited.  Its  vapors  are  heavier  than  air,  and  a  flame  can  flash  back  to  the  source 
of  leak  very  easily.  This  leak  can  be  either  a  liquid  or  vapor  leak.  It  can  asphyxiate  by 
the  displacement  of  air.  Under  fire  conditions  the  cylinders  or  tank  cars  may  violently 
rupture  and  rocket. 

If  Material  on  Fire  or  Involved  in  Fire 


e  Do  not  extinguish  fire  unless  flow  can  be  stopped 
e  Use  water  in  flooding  quantities  as  fog 

e  Cool  all  affected  containers  with  flooding  quantities  of  water 
•  Apply  water  from  as  far  a  distance  as  possible 
If  Material  Not  on  Fire  and  Not  Involved  in  Fire 


•  Keep  sparks,  flames,  and  other  sources  of  ignition  away 

•  Keep  material  out  of  water  sources  and  sewers 
e  Attempt  to  stop  leak  if  without  hazard 

e  Use  water  spray  to  knock-down  vapors 
Personnel  Protection 

e  Avoid  breathing  vapors 

e  Keep  upwind 

e  Wear  protective  gloves  and  goggles 

e  Do  not  handle  broken  packages  without  protective  equipment 
e  Approach  fire  with  caution 


Evacuation 


If  fire  becomes  uncontrollable  or  container  is  exposed  to  direct  flame 
evacuate  for  a  radius  of  2,500  feet 

If  material  leaking  (not  on  fire),  downwind  evacuation  must  be  considered 
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TOLUENE 

FLAMMABLE  LIQUID 

ENVIRONMENTALLY  HAZARDOUS  SUBSTANCE  (RQ-1 000/454) 

STCC  4909305 
UN  1294 


Toluene  is  a  deer  colorless  liquid  with  a  characteristic  aromatic  odor.  It  is  used 
in  aviation  and  automotive  Riels,  as  a  solvent  for  many  materials,  and  to  make  other 
chemicals.  It  has  a  flash  point  of  40  deg.  F.  It  is  lighter  than  water  and  insoluble  in 
water.  Its  vapors  are  heavier  than  air. 

If  Material  on  Fire  or  Involved  in  Fire 

e  Do  not  extinguish  fire  unless  flow  can  be  stopped 
e  Use  water  in  flooding  quantities  as  fog 
e  Solid  streams  of  water  may  spread  fire 

e  Cool  all  affected  containers  with  flooding  quantities  of  water 
e  Apply  water  from  as  far  a  distance  as  possible 
e  Use  'alcohol'  foam,  carbon  dioxide  or  dry  chemical 
If  Material  Not  on  Fire  and  Not  Involved  in  Fire 

e  Keep  sparks,  flames,  and  other  sources  of  ignition  away 
e  Keep  material  out  of  water  sources  and  sewers 
e  Build  dikes  to  contain  flow  as  necessary 
e  Attempt  to  stop  leak  if  without  hazard 
e  Use  water  spray  to  knock-down  vapors 

Personnel  Protection 

e  Avoid  breathing  vapors 

e  Keep  upwind 

e  Wear  boots,  protective  gloves,  and  safety  glasses 

e  Do  not  handle  broken  packages  without  protective  equipment 

e  Wash  away  any  material  which  may  have  contacted  the  body  with  copius 
amounts  of  water  or  soap  and  water 

Environmental  Considerations  -  Land  Spill 

e  Dig  a  pit,  pond,  lagoon,  holding  area  to  contain  liquid  or  solid  material 

e  Dike  surface  flow  using  soil,  sand  bags,  foamed  polyurethane,  or  foamed 

concrete 

e  Absorb  bulk  liquid  with  fly  ash,  cement  powder,  sawdust,  or  commercial 
sorbents 

e  Apply  "universal”  gelling  agent  to  immobilize  spill 
e  Apply  fluorocarbon-water  foam  to  diminish  vapor  and  fire  hazard 


TOLUENE  (cont’d) 


Environmental  Considerations  -  Water  Spill 

•  Use  natural  barriers  or  oil  spill  control  booms  to  limit  spill  motion 

e  Use  surface  active  agent  (e.g.,  detergent,  soaps,  alcohols)  to  compress  and 

thicken  spilled  material 

e  Inject  "universal"  gelling  agent  to  solidify  encircled  spill  and  increase 
effectiveness  of  booms 

e  If  dissolved,  apply  activated  carbon  at  ten  times  the  spilled  amount  in  region 
of  lOppm  or  greater  concentration 

•  Remove  trapped  material  with  suction  hoses 

e  Use  mechanical  dredges  or  lifts  to  remove  immobilized  masses  of  pollutants 
and  precipitates 

Environmental  Consideration  -  Air  Spill 

•  Apply  water  spray  or  mist  to  knock  down  vapors 
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VINYL  ACETATE 

FLAMMABLE  LIQUID,  POLYMERIZABLE 
ENVIRONMENTALLY  HAZARDOUS  SUBSTANCE  (RQ-1000/454) 

STCC  4907270 
UN  1310 

Vinyl  acetate  is  a  clear  colorless  liquid.  It  is  used  to  make  adhesives,  paints  and 
plastics.  It  has  a  flash  point  of  18  deg.  F.  Its  vapors  are  irritating  to  the  eyes  and 
respiratory  system.  If  it  is  subjected  to  heat  or  becomes  contaminated  it  is  subject  to 
polymerization.  If  the  polymerization  takes  place  inside  a  container,  the  container  is 
subject  to  violent  rupture.  It  is  lighter  than  water  and  slightly  soluble  in  water.  Its 
vapors  are  heavier  than  air. 

If  Material  on  Fire  or  Involved  in  Fire 

e  Do  not  extinguish  fire  unless  flow  can  be  stopped 
e  Use  water  in  flooding  quantities  as  fog 
e  Solid  streams  of  water  may  spread  fire 

•  Cool  all  affected  containers  with  flooding  quantities  of  water 

•  Apply  water  from  as  far  a  distance  as  possible 

•  Use  'alcohol'  foam,  carbon  dioxide  or  dry  chemical 
If  Material  Not  on  Fire  and  Not  Involved  In  Fire 

•  Keep  sparks,  flames,  and  other  sources  of  ignition  away 

•  Keep  material  out  of  water  sources  and  sewers 

•  Build  dikes  to  contain  flow  aa  necessary 

•  Attempt  to  stop  leak  if  without  hazard 

•  Use  water  spray  to  disperse  vapors  and  dilute  standing  pools  of  liquid 
Personnel  Protection 

•  Avoid  breathing  vapors 

•  Keep  upwind 

•  Wear  boots,  protective  gloves,  and  safety  glasses 

•  Do  not  handle  broken  packages  without  protective  equipment 

•  Wash  away  any  material  which  may  have  contacted  the  body  with  copious 
amounts  of  water  or  soap  and  water 

Evacuation 

e  If  fire  becomes  uncontrollable  or  container  is  exposed  to  direct  flame  - 
evacuate  for  a  radius  of  2500  feet 

•  If  material  leaking  (not  on  fire),  downwind  evacuation  must  be  considered 
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METHYL  BROMIDE,  LIQUID  (INCLUDING 
UP  TO  Z%  CHLOROPICRIN) 

POISON  B 
STCC  4921440 
UN  1062 

Methyl  bromide  is  colorless  liquid  with  a  chloroform-like  odor.  Under  most 
circumstances  it  is  non-combustible.  It  is  very  slightly  soluble  in  water.  It  is  toxic  by 
inhalation.  Prolonged  or  repeated  skin  contact  can  cause  severe  burns  and  possible 
absorption  of  toxic  quantities  of  the  material. 

If  Material  Involved  in  Fire 

e  Extinguish  fire  using  agent  suitable  for  type  of  surrounding  fire  (Material 
itself  does  not  burn  or  burns  with  difficulty) 

e  Use  water  in  flooding  quantities  as  fog 

e  Cool  all  affected  containers  with  flooding  quantities  of  water 

•  Use  foam,  carbon  dioxide  or  dry  chemical 
If  Material  Not  Involved  in  Fire 

e  Keep  material  out  of  water  sources  and  sewers 
e  Build  dikes  to  contain  flow  as  necessary 
e  Attempt  to  stop  leak  if  without  hazard 

•  Use  water  spray  to  knock-down  vapors 
Personnel  Protection 

•  Avoid  breathing  vapors 

•  Keep  upwind 

•  Wear  self-contained  breathing  apparatus 

•  Avoid  bodily  contact  with  the  material 

•  Wear  full  protective  clothing 

•  Do  not  handle  broken  packages  without  protective  equipment 

•  Wash  away  any  material  which  may  have  contacted  the  body  with  copious 
amounts  of  water  or  soap  and  water 

Evacuation 

•  If  material  leaking  (not  on  fire),  downwind  evacuation  must  be  considered 
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EPA-MANUAL  FOR  THE  CONTROL  OF  HAZARDOUS  MATERIALS  APPENDIX 
SPILLS:  VOLUME  I 
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Construct  with  soil 

common  equipment  3.  Surface  of  soil  not 

suitable  In  all  cases 
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OATING  SPILLS 
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ACETONE 


Slay  vpwintf  and  m>  (pray  to 
*et  iff  yin—  mum 
StepdbrfiatyrifpoaMr 
Uahn  and  «n— 1 a  <irtw|i<  maieiN 


I.  Kaappoaplt  aooy. 


CALL  roil  MEDICAL  AIO. 

VAPOR 

lfrtuti«g  h  tyan.  mm  ml  iMmi 
If  MiM.  my  awt  MTmh  or  tm  #f  n 

Mw»  to  f«*ik  Mf. 

If  fereatbinf  In*  MyH  |m  wiiftnM  mpi/aiten 
If  fcmifemf  ■  4i/T*o*lt,  am  evypro 


Ifrriuuey  m  rjrn 


Auk  Mik  plenty  of  • 


s.  FIRf  HAZARDS 
c.1  noon  Mac  I'KK  .irK  C 
It  WawMkH  LlmNa  In  Air 

Ml-  I  Ml 

•41  rw  Satinpolahlnp  Af  ntK  Akvfeol  form, 
dry  chmicA  corltoo  dmaidc 

•  4  nro i-rtmutiMoi  Aponra  Motto* Uao C 

<k«Mt«titMiki  Atm  muo  wtii 

Kimmiliytwl  IWt  — 4  4nqM  oo» 

•  iMf 

•4  ■paeidHnaardaofCamfeMatlaaPfdMCta: 

Mi  arrimem 

14  Rohoviof  tat  Pkm  No  penmen* 

•7  ifoWnn  T omporgftrn:  mv*I 

•  •  Pack  tent  Hainrdi  Clot*  I.  Gnmp  0 

•  •  lotllll  Wokr.  }  •  MM  /OHM 


7.  CHEMICAL  REACTIVITY 

7.1  AoOOtMlf  witfe  W  MW  No  IUCIHM 

74  RnactlvHy  ■*»  Cammon  Me»trla1a: 

No  rtactioiv 

74  StabMfy  Dirrinp  Twnyxl:  SuMc 
7.4  NamraSNnp  A|ia»  tor  Adda  and 
Cow  abet:  Sot  pnintM 
74  WyiwtluUkA!  Not  iwiiikm 
7  •  InitlRikoa  of  kolyantlullm. 

Not  pertinent 


Water  |  May  to  iMptm  4  m  nm  - 

^  a  |  Notify  focal  feaallfe  ao4  poSntmi 

Pollution  l'«ir«i™«<<m*r.«. 


I  M1EI  fOUUTlOH 

•  1  Mm*C  ToiMHJ r 

t4.2V»«w".24bf '»o»fim’kiW*»f  up* 
O.OtiU  I*p*  <4a  fer  <n**m*uMu  f*-fe  1  Lin 
luffed  «»tcr 

44  Waterfowl  Toutc*r  N«  Mii'M*1 
•4  ItoloRlcol  Oiytaa  Damaaf  (BOO) 

tTbe«xH2*1  3da»» 

•  4  Food  Chain  CancentraHan  Potential: 


1  SELECTED  MAHUf ACTURERS 

ANtexi  CfecniNial  (  urp 
Nphiiki  CferoikaK  l>** 
fe  ilmoiiw*  T  «>*pA( 

Mjicu«  iiiMtk.  Pj  tmai 
NfeeIX  fecnnvdl  (  u 
IimIummuI  (  MmxJi-  U»* 

Hiiytioa.  T<»4*  71UII 
(  Oi.xiC  arNdcLoro 
(  feemtcai-  4<d  Pu-iM-*  Oi* 

:XJ  Park  A»e 

N(«  Nork.  N  >  HIM T 


10.  SHIPPIMC  INFORMATION 

10.1  OradoaorPortty: 

Tacfen*c*l  04  S»  piv«  0  '1  water 
Reapeat  94  54  pfe>0  5%  wale* 

104  S  tempo  T  lApwatura:  tmkew 
104  Mart  Atmoapfeoro:  No  <rou*»rm*"t 
10  4  Vonlinp:  Open  (flame  mcacr)  or  preNxuit 


1.  RtSFONtt  TO  0IJCHAR6E 

. . — . .  C0*-4-m 

|>«oe  •  afMOt  thffe  flaounalhiiiy 
IMptrx  aMM 


I.  CHEMICAL  DCSI6MTNMS 

3.1  Synenymei  Dimetfeyl  ketone 

J-Pfopuaooe 

34  Cfeoat  Guard  Compatibility  CMeeWtaHIbnt 
Ketone 

3  3  ChawHod  PoenwAo:  CM-COCM. 

3.4  HdCO/UnHed  Mottono  Nwmortcat 
Oaaipnotten:  3  1/1040 


4.  OOSERVAILE  CMARACTtttSDCS 

4i  Ptiyeiael Stefa  <44  aMppodfr  14*4 
44  CfkR  Color  lex* 

4.3  Odor  Sneeitxb;  pteawaei.  rnembtwp  that 

of  HIHM  or  fnrtl;  puaoeat;  xberp.  pcectretief 


S.  HEALTH  HAZARDS 

5.1  Personal  Proloothro  SpiripmoAt  Or  yam  vapor  cannier  or  mrtepplwd  math;  tyetbet*  mbbtr 
fto»«.  chemical  tafny  yofftaa  or  face  kpfatfe  alfeaW. 

5  3  Symptoms  PoAomAa*  KtpeotPB 

INHALATION:  vapor  wntattny  tecyttsed  mecoo*  membrane*.  acti  ataa  imuMk  m 
very  Kipfe  coocciwraiioo*  INGESTION:  low  order  of  torrity  Nh  vary  irrNttiAf  lOMacmt 
membrane*  SKIN:  praioofad ee«aHW contact  camo» defattmg of <M rtm.  pPwM> 
leadiny  to  derm  at  it  i* 

13  TropwtorH  Mr  lepoaarar 

INHALATION  if *«tim n overcoma. removal# fmk air aadcaN a pfeytteioa. 
admmnter  artificial  re^ratton  if  breat  femf  « frrafater  or  MOppad.  INGESTION  if 
victim  bat  twaltowad  larye  amoant*  and  n  comweat  and  not  feavmf  convahion*.  induct 
vommnp  and  fat  medical  featp  promptly;  no  tpacific  amidota  known.  SKIN  watfe  odl 
•Alt  water  EYES  Aa«b  »Ab  water  immcdrataly  far  at  had  15  mm  Comab  a  pfeytkiaa 
54  T— Irtfy Ny MKoffMd fThraaNId UmH Vaftto);  1 000 ppm 
5.5  §Nart*Tarm  Iwftotodpn  LfewNo:  tono  ppm  for  )0 mm 
54  ToakaMy  by  Intoaitow;  Grade  I.  L0«  5  to  l5pfbpldoa) 

5.7  LntaToalcNr  N«m  pertinent 

|J  Ynpor  |Oon)  Irrffnnt  Cktratltdillta  If  prevent  m  feipfe  caneantratmm. » abort  eaoea  moderate 
■mtatmn  ef  tfee  eye*  or  retprratory  tywem  Eftact  a  temporary 
54  URald  or  dofed  Irrtlant  CHoroolaHadoa:  No  approrwbta  feaoafd  PractnaP)  barmtaai  tatfeetkie 
bataate  nd  vary  voiat da  and avappratmmwelly  from  tfectkm 

•  10  Odor mroofcotd:  lOOppm 


II.  MAZARO  ASSESSMERT  CODE 

ft aa name . .  COm»-Ii 

A-PO-RS 


M  HAZARD  CLASSIFICATIONS 

12.1  Code  of  Padarat  Raf  mad  ana- 

Flammable  Iwped 

124  NAS  HtMard  Nnkfeif  lor  4tdb  Water 


Vapor  Irritant  . 

Lipoid  or  Solid  IrrWant 

Ponon*  . 

Water  Poliuiien 
Homan  Toarctty  . 
AoaaiKToaKM) 

A  mi  feet  k  Effect  . 

React  may 

Otfecr  Cfeermcah  . . . 

Want  . 

Salf'Rcactmn 

114  NPPA  Hnanrd  CIpaotRooNdi 
Cat  apery 

Health  Hazard  1  Rlaai 
FlommaMNy  (Radi 
Reactivity  (VaflOM) 


.  PHYSICAL  AND  CHEMICAL  PltOWmii 
Phyamal  State  at  1»"C  and  1  atm; 
imam 

Moteoiiler  Wntpbt:  Ntn 
RoWmp  Pnwit  at  1  atm: 

IJ?*»  ■  *1*1  «  JM  1*K 

Prnobng  Point 

•  -*4  7*C  •  |T«  Vk 
Critical  T  nmporntof . 

4J5«F  -  JW'C  -  lOa'fe. 

Critic ol  ProentrrtR 
M2  (hw  •  4«  a  atm  •  4  TO  MN  •m* 
Specific  Gravity:  0  Ml  «i  20*C  UwiumIi 
LMmd  Swrfnco  Tonaion;  s«i  penmeni 
Upwld-WoMr  Intorfocloi  Tonamn: 

Not  pertinent 

1  Vapor  (Gael  Specific  Gravity:  2  0 
i  Rotto  ot  Spec  Me  Hants  at  Vapor  (Goa): 

I  127 

!  Lotonl  Moot  at  Vaporisation: 

220 S' u Mb •  I22«al/y  -  S  M  ai(7  J-kf 
I  Hoot  of  Comfewotmn:  - 1 2.210  Si u  Ife 
•  -awPcal/f  •  “Je?  0  it  J'ky 
l  Hoot  of  Pacampoaittan:  Sui  penmcni 
i  Hoot  #1  SaliHton;  Sn  {^runeai 
I  Hoot  of  Paly  madia  lion:  Notpertmem 


•c  (•'*wr«*ran<  j  «oi  • 


r 


ACT 


ACETONE  CYANOHYDRIN 


avoid  contact  wrm  uouto  and  vafor  rnmoru  away. 

New  tfcwiWI  pmwiw  mm  altiiiiiiMl  Mmlhwf  ippamt 
lny  Witim  1 f  pcoubk 

W-  vpvind  M4  mt  netcv  ipny  to  ‘VnUm*  «ap*. 

Cat  Bir  Orperwaot 

IwlW  Mi  MM  4nthwpv4  NMM 

Notify  i— i  lm»  wi  p»i>iiM«  cMMMi  apeoako 


foaohom  cash  *«  produced  when  heated. 

Va pw  may  »yM»  4  iyHH  *  m  rnrtaiad  mm. 

WEAR  CHEMICAL  MtOTRCTlVE  WIT  WITH  SELF-CONTAINED 
BREATHING  APPARATUS. 

CmHi  flm  few*  left  hw  m  Am  MMitwi  lemtion. 
EiiMfHk  •**  >im.  Ary  rtwlml.  iteabel  hM.  *  mAm  diotldr 
Ceol  uH**i  CwwiaiH  *M k  aimer. 


CALL  FOR  MEDICAL  AID. 
vapor 

POISONOUS  IF  INHALED. 

IfrMitMf  to  eym,  MOT  and  threat. 

Km  to  Imk  air. 

If  Weethiap  baa  nrppH.  r«  arHRdal  iwpWiM. 

If  hfeathtap  ■  *mah.  |m  aiyfm. 

LIQUID 

POISONOUS  IF  SWALLOWED 
W(IW»*taM4«y«i. 

Imm  mmmmmmI  ctetMnp  mi  Aw 
FWW  afTacwH  araaa  «Wi  plenty  af  naiat. 

II  SWALLOWED  and  vtcwm  »  CONJCKHJS.  haw  victim  4nnk  *  «« 

IF  sw  A^R^SS  to  UNCONSCIOUS  OR  HAVING 
CONVUUiaNS.  do  netM^  tamp  knap  victon  ear* 


I  HARMFUL  TO  AQUATIC  LIFE  IN  VERY  LOW  CONCENTRATIONS 
Wtttf  I  May  hr  dtnpwem  if  n  cotett  «iwr  intakea. 


I.  me  HUMOS  I.  DtTEI  POUUTHM 

•'  IW*FCC  «.<  <wkT.M% 

u  FUmmebte  LhwNe  In  Mr.  Dai*  iwi  available 

*  ^  IT  Waterfowl  TwHEf  Not  ptmrxm 

Fk* RaHN0MlaM«t  *  panto:  Water  aprey.  dry  S3  Holaplccl Oaypon OamatH(SOD): 
chemical,  alcohol  foam,  carbon  AioaiAc  Oat#  not  available 

•  «  FkptpkripuleMns  Aponte  Nolle  to  Ueo*  |4  Food  Chain  Concentration  Potential: 

Not  pertinent  Data  mm  available 

■  I  Opoodd  HaaorAa  o«  Comh  oaken  PradueM: 

Toa«  hyd/upen  cyanide  tv  pcaerMed 
•he*  NaieA 

•  S  IcNoetoctn  Fko:  Not  pertinent 

S. 7  IpnMton Tamparmmet  I2HTF  - 

"  “**“ M*“**  **"  n"““  1  SELECTED  MENUTACtUKIS 

1.1  D., ,  *!*«(,  Ch.m«.IC. 

NO  hfllSl  Paul  Avf 
Milwaukee.  ))2JJ 
2  tauman  kodak.  Co 

R  octal  cr.  hm  York  140)0 

-  -  J  Rohm  and  Hast  Co 

Independence  Mall  Vk cm 
7.  CHEMICAL  REACTIVITY  Ph.iaAcirh.a  Fa  1110) 

M  ReecttvMy  wHh  Wotor.  No  read  mm 

T. 3  Reactivity  with  Comiom  Material* 

No  reaction 

7.3  StokRHy  Ourint  Transport  Stable 
7  4  Neotretiakig  Atento  lor  Aeldoand 
Ceuettco:  Not  pen i mm 

7  5  PeljmeiMotlon.  Not  pertinent  _ 

7.S  loMHHor  ot  Paly  ovarian  Hnn: 

Not  pen, mm  10  SHJfPING  INFORMATION 

10.1  Ormtooor  FlirHr  N-W 

10.2  SloroRO  Tempwotura.  Am Wni 

10.3  I n art  AlmoopNoro:  No  retiwiremcm 

10.4  ViaUflf:  Prdsaic-vaceiim 


4  OBSERVABLE  CHARACTERISTICS 

4  1  FhiaWai  State  (on  shipped):  LtRoid 

4.2  Color  CAtrhtf 

4.3  OAir:  Charaacrnttc  dwonci.  uronp  cyanide 


I.  HSrOMt  TO  DHCHMU 


l»'M  warmup  pmum 
Round  aunt 

Should  be  removed-  hemaotoatCMy 


3.  CHEMICAL  MSICNATH7HS 

3  1  tynonymm  alpha-Hydroayiaobwty romtrtk 
2  •Mahtlbasotnlt 

3  2  Cooor  Send  CAOtpoHDMly  cioooHlooHoor 
Cyaoohydrm 

3  3  ChomlMi  FormoH.  tCH.hClOHiCN 

3  4  IMCOUoHoA  HdHotto  Notootiool 
OodlRwoWmtc  b  i/iYii 


1  HIAITH  HAZARDS 

5  1  PinajuN  Protean  vs  Ipuipmoat  Air-veppbm  ma*h  »«h  reamer  aporrri  for  me  web  acrylemtnle 
•o  lew  than  coKemranoOK  rubber  or  paWic  pom  cover  loyylm  or  face  maM.  rubber  boon, 
vbcher  von  vefnv  bet  met 

3.2  tympponw  FaNavlof  llplWR  At  loo  jpoeyei  the  aorbew  oympiomv  may  be  eaahaaM.  baadacbee. 

coofuMOo  and  oecaotanaAy  naetea  and  vomnMf  Reapwaiory  rate  and  depth  *iN  ueoeHy  be 
meroeoed  at  the  beammap  and  at  later  otapn  become  Won  and  |ttynp 

9.3  TrootMOAt lor Capoootm  CeRapbw«iaafore<tca«e«ofeaposure  INHALATION  remove  vwitm 

to  frevb arr  i R«wu«r  vboutfocer  vnHaMemavh  )  INGESTION  if vmim  tvcootewot.  mAuce 
vomtunf  by  beetnt  him  Artoh  Mrong  antt  eater  SKIN  remove  comammatad  ctoibrng  and  oaeO 
affeewd  Hun  iborou^ty  «ttb  aoap  and  water  EYES  bold  ey«bdt  apart  and  *aab  wttb  oommuoua. 
Ptntta  atream  of  water  for  at  Naat  13  mm 

If  bveetbHty  hot  uoppad  yrve  enifael  reapwetioo  emit  pbvvc.ea  etmea  K»ciim  n  awcooaciout. 
admmrvtor  amyl  norite  by  crutbiny  ait  empala  to  a  «lotb  and  boidma  <t  under  b«  mate  for  OmcmkK 
m  every  mmete  Do  not  mterrem  artiAewt  raapiretion  durmy  thn  proccdore  Refteca  ampwte 
•ben  hi  ttrenpib  rt  tpem.  com  hum  treatment  omit  vretuntcondMionim  proem  or  fbywciea 
arrive* 

94  TootoHy  by  tnbatoHon  (TbroaNolA  UmH  Votwo);  Data  not  a«e.lebt> 

39  SNorWYorm  HtRaiaWon  UtwNat  Date  not  aveMoMt 

9.9  Toalalfy  by  btyomtom  Grade  4.  bate*  M  mp/ky  (m«e«| 

9.7  Load  ToeMHy:  Data  not  averfebN 

9  9  Vopor  {loo)  NrRont  CRoroo  Hdidio  V  apart  h rHOi  IN  no  i«f  roptMtty  inttn  if  potn  w  kift  I 
lemem  rations  The  effdrt  w  tempurary  rCammeed on  peer  *> 


U.  HA2M0  ASSESSMENT  CODE 


It  HA7AW  CLASSIFICATIONS 
121  Code  of  Fodeeof  RoftHoHono: 

Foimnout  htpod  or  wlid.  Ottt  9 
12.2  NAt  Haaard  Rottop  tor  Ruth  Woloe 


cw»Mnr 

Rattnp 

Fire  . 

1 

Heabh 

Vapor  Irntoot  . 

1 

Lipoid  or  Solid  Irritant 

2 

Fowoot  . 

4 

Water  Potlouoo 

Human  ToaicHy  . 

4 

Arooik  Toatcdy  . 

) 

Amt  bulk  Effort  . 

y 

Roactinty 

Other  Cham icak  .  ... 

2 

Water . 

J 

,  Salf-Raactioa  . 

0 

12.3  NPRANooordCInWRaoWenm 

Cmafory  Clot 

UIRMRM  , 

Heabh  Haurd(Otue) 

* 

FlammabtlMy  (Rad) 

. 

Reactivity  (Yellow) 

2 

1).  PHYSICAL  AN0  CHEMICAL  PROPERTIES 

131  PRyaicol  ftaato  oi  1S*C  end  1  atm:  l  ««uhI 

13.2  Motootdor  Wotffct  I)  1 1 

13.3  Dobtnp  PotM  ot  1  otm:  Devompowv 
134  Frootlnp  Ptkd! 

->»’f  •  -!l*C  -  252*K 

13.5  CrNtoal  T omporoliiem  Not  per i> arm 
13  9  CrHtcoi  Praaoorm  Not  pertinent 
13  7  IpooHte  OrottRy;  0  *2)  at  2)*(  Hw-4* 

13.9  Mpuld  t urtooo  Tonaton:  Nut  prni«e«*i 

13.9  Uoutd.  Water  iMortoatai  Tonaton: 

Not  part  nent 

13.10  Vapor  (Ooo)  tpooHka  Orovtty: 

Not  pen. mw 

1311  RoHo  of  tpooMo  Nootaol  Vapor  iftoa)- 

ICM  )  I  074 

13.11  Latent  Hoot  of  Vaportanttan:  ,em  ) 

2b)  b  biu/ib  •  141 )  cat  p 
■  a  ti:  x  i0N«kp 

13.13  Hoot  of  C  ■  mbueltmk.  irv  >  -  it  m*i  Hie.  lb 

•  -b.wWcat  f  •  -;i*  x  id  J  tp 

13.14  Moot  of  OeoompoeMton:  N«  prn.ncm 
1319  Wool  Of  Sal Utta n.  Notpemnent 
1319  Moolof  Rotymoataot  UK  Not  iw-lintni 


S.  HEALTH  HAZARDS  (CofTtf ) 

9.9  Upwidor  >oi>dltrRonl CbanurleRaei  Cavvov  imorttop  oftbetkir.  anoftru-dapm  b%*n.  nvhet 
etpworeaod  may  Mate  tocandary  burnt  on  tony  «a patera 
9  10  OdirTbmlwId!  Data  am  avadabW 
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ACETONE  CYANOHYDRIN* 
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.17  SfiTURfiTCO  LIQUtO  OCNSITY  13.18  LlOUlO  HCRT  CAPACITY 

■ 

• 

■ 

■ 

■ 

■ 

b. 

i 

■ 

■ 

■ 

■ 

□ 

L 

I 

Cl 

13.19  L 

a 

OUI 

« 

Tore 

D  TH 

■ 

wmm 

ERMf 

■ 

iri 

il  a 

M 

3NOU 

•  12 

CTIV 

■ 

1TY 

■  « 

Cf 

13 

a 

.20 

« 

Tort 

LlOt 

■ 

wn*c 

no 

■ 

in 

/ISC 

M 

osn 

p  ta 

NOT  WltCNT  NOT  fCHTINCNT 


<ci 

13.21  SOLUBILITY  IN  HflTCR 


MISCIBLE 


ACN 


ACRYLONITRILE 


I _ L 


Watery  »*dd 


britting  odor 


AVOID  CONTACT  WITH  UOOIO  ANO  VAPOR  KCO  PEOPLE  AWAY 

*IM  guwtov-  •Hf-eanuwad  tovatfcnf  i>pwm»  Ml  nAhn  nwdWlW|  IkMmu  #>w|. 

9wi  oOgama*  MWWI  and  ul  fira  fcpwww. 

Sim*  dinrharfr  if 

Su>  afwA  and  wt  *iw  apmy  »•  "'••rt  town*  HpM. 

I«VWH  *W*  m  CM  at  large  dwcbargr 

hotel*  *nd  "»"»<»*«  dwcharyrd  wuiW 

hold*  Meal  health  Md  poiuuoa  central  IfIWi 


1 

FLAMMABLE. 

POISONOUS  CASES  MAY  BE  PROOOCED  IN  FIRE. 

Flaahhac*  alaag  tap at  irtd  may  new 

Vapor  at ay  rtpdadr  if  ipdad  at  an  taritod  araa. 

Fir# 

Wrat  popplre.  wHaaaiamad  hnattoap  ippamtat.  and  nACin  avrrdathiap 

twciudiaf  ptovaei. 

Ctiwtoi  fim  (rwm  a  ult  telMcr  «  pramettA  tocatma 

ItHapuMh  with  dry  chrnwcal.  atoahal  tmm.  at  cartoon  diaaide. 
toatrr  may  be  utrfftcB**  an  fire. 

Cuol  r»p«A#d  rwitwam  wiih  »awr 

CALL  FOR  MCMCAL  AID 


VAPOR 

POISONOUS  IF  INHALED. 

IfhutMj  to  tym 
M»*f  la  frveh  air. 

If  tovatfunf  km  slagged.  F**  artificial  rmpi  ration 
II  bmaihmf  m  difficult  .  pv*  *»/!*• 


Exposure 


LIQUID 

POISONOUS  IF  SWALLOWED 

Iniuiwj  te  itei  ml  tym 

Ram— «  cMiMwnwl  etoihmf  ml  akon. 

Flush  iflMtW  ma  «iik  plenty  •(  nin 

IF  IN  EYES.  hold  rvcLte  99am  mI  flwk  aidi  plenty  of  water. 

IF  SWALLOWED  Ml  «mimi  a  CONSCIOUS,  have  nctim  Anwk  >iin  ar 
md4  and  hm  >chM  induct  vomitenf 
IF  SWALLOWED  and  vfcimi  a  UNCONSCIOUS  OR  HAVING 
CONVULSIONS.  to  nnttong  imyt  htop  victim  w«w. 


Water 

Pollution 


NAKXnil  TO  AQUATIC  UFI V  VB>  LOW  CONCDOllATIOM. 
Foaling  la  ahorutow. 

May  hadmgwomlf  la  anteaowater  haulm 
Naaify  total  toil*  mI  wttdMe  aMctifc 


Nobly  iptnMn  of  nearby  water  iaeahaa. 


L  KVONX  TO  DISCHARGE 


Issue  w«rn,np-po«or»:  tophi* 
flammable 
loirict  Mtai 
Diaper*  mi  flat* 


1  CHEMICAL  DESIGNATIONS 
1.1  IjMMpw  Cyaaotihvteac 
fanwgraui 
Vaataa 

Viatic*  said* 

11  C— lOwXCPwppiUHy  CtoaoB 
Manama 


4.  ODSERVAtLE  CHARACTERISTICS 

4.1  Ftoyolgl  If  (—  ahlppaW):  Liquid 
4.1  Cotor.  Cotorfcw 
4.1  04ar  MtM:  paapaM.  rm  amlding  that  of 
peach  mat  Lcraate 


1.1  CMmleal  Foemuto:  ch,-chcn 
1 4  WCO/IMM  Naltawa  Ha  at  aria  M 
OaaipaaHaa:  )  i/*04) 


S.  HEALTH  HAZARDS 

Si  For— ml FraiaaHaa loidpmonfc  Aw -nypphad mask . iadunri»l chemical lypa. an* appre*ad easier 
far  acrytomtriie  m  ih  (lata  1  baa  1%)  concentrations.  rubber  ar  plaatie  f lores.  eaw  gaggles  ar 
fact  at  at*.  rubber  boots.  slacker  mm:  safety  helmet 

SI  Bymptomo FpBawtog lapoaure  r  bunder  10  those  afbydrogea  cyanide  Vapor  laheUtio*  may  cause 
•ulaaa.  Halartt.  Meeting.  abdaminal  pa<a.  aa4  vomiting  Similar  symptoms  rinai  if  large 
amaaatt  at  NaM  arc  ebaarbad  through  the  thta.  lattar  amount*  etna  ttiaptap  aa4  sometimes  Misters, 
earn  act  wab  aytt  causes  ta*«r«  irritation  Ingestion  products  nausea  tamumg  aa4  abdominal  pa*a 
S  I  TraatwaaaMar  lip»liw  Sk  iil«4  madicul  treatment  t*  necessary .  c*fl  physician  Far  a«  caw  at  aapatara 
INHALATION.  remove  watiat  la  feat*  a%>  (Wear  ea  osygeaor  fra*h-#<r**upptted  mask  nhan 
aaaartap coat  emmet  ed araa  1  INGESTION  induce vomiting 4*  adrmmstermf strung  Mtotma  at 
«**  water.  Sat  only  if  »Ktia  ■«  cooieioa*  SK  I N  romms  caatamtaatai  c  tot  Nap  «a4  aath  aftactai 
araa  iSaraapM*  a«tS  taap  aa4  aatar  tVil-  SaMayaM*  apart  aaAaatS  an*  taatiaaaai  paatta 
ttraaataf  watar  far  at  tor**  1 5  mat 

If  ttciM*  it  apt  Sr  cat  Nap.  pi*a  artificial  rctptratiaa  watri  pSyttcaaa  arm  at  If  Sa  a  aacaatnavt. 
ertik  aa  *m»i  aarita  ampwte  «a  a  c  tot  It  mi  SaM  a  aa4ar  ha  aata  for  l  J  tacaaDi  at  t»*>  wiawc 
Oa  mat  Mttarrapi  mtfictai  ratptrattaa  wht*a  4map  thtt.  Replace  atttpwt  «haa  mi  Mraayth  a  apt* 
mi  aeatiaaC  ircxatcat  aatil  cawtfmaa  tatpra«at  ar  jAyttetaa  arm* 

S  4  TaMMly  Sy  iwNlrtcw  fTSi  adwH  UaiH  Yatoaa);  20  ppm 
SS  ONaH-Tarm  mh  Manta  UatMM  <0  ppm  tor  lOatiawtai 
If  TpalUp Sy top— Rem  CnD I. LO» M )•  |rp, pna« p|l 

ST  EH* TactoH|.  Oat* aal araitoSta 


1.  Flit  HAZARDS 

•  1  FtoahPototfc  J0*IC.C..JI*FOC 

6  2  FlammoMa  Untlto  In  Air 

J.03%-170* 

4.3  Ftoa  EittotpoiaMrtf  A  panto:  Drt  chemical. 

akohol  foam,  carbon  dtoude 
|  4  FVo  Ertlwpulahtoip  Aponla  Mart  to  bo  OtMtok 

Vk  alcr  or  loam  mat  cawac  frothmp 

1  RATER  POLLUTION 

41  ApswFcToatoMr 

(00  pprn/24  hr /aU  fish  MOW  kilted 'freak 
water 

005-1  ppm/24  hr /toucpill/ lethal /tab 
watar 

6.1  WrtarM  Tritoty  Not  pertinent 

6.3  Biological  Qiypow  Dompnd  (OOP* 

TOR.  Sdayt 

When  hatted  or  horned.  ACN  may 
evolve  loaiC  hydropca  cyanide  pet  and 
onto  of  aoropca 

41  fahavtor  In  Flra:  Vapor  it  heavier  than  an 
and  may  travel  a  coatidcraMc  dMtancc 
to  a  tourer  of  ipaNioa  and  flat*  bach 

May  pohmertec  and  eaplodc 

6  7  Iprttoon  Tamporaloroe  IW'F 

61  f  loctrtool  HoxorM;  Claw  1.  Group  D 

4 1  Ryrttlrtp  Roto;  Dai*  not  available 

None  naiad 

9.  SELECTED  MANUFACTURERS 

I.  E  1.  do  Pom  dc  Ncmouit  6  Cu  .  Inc 

Elect  ruchemieah  Dept 

Wilmington.  Del  Itttt 

2  Monsanto  Co. 

Monsanto  Polymer*  A  Pciiushcmiualt  Co 

400  North  Lindbergh  Bird 

7.  CHEMICAL  REACTIVIH 

7.1  FoocUvHy trWt Wator  Norcaaioa 

7  2  Foocttolty  arttto  Common  Molorloto: 

Attack t  copper  #ad  copper  alloy t:  thete 
mclahthouMnokhcutcd  F  met  rates 
leather,  to  com amiaaicd  leather  thoct 
and  | lo*e»  should  be  destroyed.  AllaCkt 
aluminum  «a  htfh  concentration. 

7.1  SUfcUHy  Owrtotf  Tranaport:  Stable 

7.4  NeutraUxirtf  AponU  tor  Add*  and 

Cowattco:  Not  pertinent 

7.5  Fofymorlxotlon:  May  occur  tpomaacousl) 

m  abteacc  of  0*yf ca  or  on  exposure  10 
vrtiMe  hf  to  or  cicnU'C  heat  violeatlt 
•a  the  pretence  of  alLali. 

Pure  ACN  1*  tubyca  to  tclf-poly  mcmatroa 

with  rapid  pressure  development  The 
commercial  product  is  latotoiad  and  not 
tubfact  to  tbit  raactioa 

7.6  InMWtor  at  PolymorlKPtoon: 

Mcthylhydroquinone  1 J5-4S  ppm| 

3.  VistronCorp 

Cleveland.  Ohio  *41  IS 

10  SHIFTING  INFORMATION 

10.1  Grade*  pr  Purity:  Technical  4k  1 001 

10.2  Storage  Tomparatpro:  qmbiem 

to  3  Inarl  Atmoaptoaro:  No  rcquuemem 

104  Van  ting.  Picssurc-»ac«um 

It.  HUMS  ASSESSMENT  CODE 

11.  PHYSICAL  AND  CHEMICAL  PI0PEITICS 

tM  ana re  m—vi  wanaaaaa.  Cd  m  to 

1)1  Phyateoi  Biota  Pf  1S*C  and  1  atow  Liquid 

A-F-O-RS-Z 

132  toolodtdar Weight:  })0b 

13  3  RpHtfig  Potoit  M  1  otoK 

t 

I7i*f-  77  4«C-  330  h’h 

13  4  FftooMng  Point 

12.  HAZARD  CLASSIFICATIONS 

—  1  IB*F  •  -IJ6*C-  IMk*h 

u.l  MHUmHIvUIW 

13  S  Crthcol  T  vmfwtTwrv. 

FlammaMc  lipmd 

1 22  HAS  Hazard  WaPap  toe  Dm*  Wptor 

Traaapartodan: 

Cktoptoji  A*  ttoip 

13.7  BpotoBcOrouHy;  0  401?*.  :(TC  liquid) 

13  6  URutd  Burtaca  Tana  tors:  Not  pemnent 

Health 

13.0  UtoH-Wator  Inlortoclal  Tanalort: 

Vapor  Irritant  .  J 

Liquid  or  Solid  Irritant  .  1 

13  10  Vapor  (Goa)  BpocMc  Gravttr  1  • 

PdttOM  .  J 

1311  Rpfto  at  tpaedkc  Hooto  at  Vapor  ( G at  v 

Water  Pottutma 

1  (St 

Human  ToaiCMy  .  . .  4 

ill}  Lntont  Moot  at  VaportooftoMt: 

Aquatic  Taiioty  .  *3 

26)  Bturib  •  141  cal/g  •  6  16  x  11V  j  kg 

Aasibatie  EfTaet  .  2 

13.13  Horn  at  C ombtraBon:  test  1  -v  uy»)  B.u.  lb 

Reactivity 

«  -).W)c#t/f  -  -2M)x  HFI  kg 

Other  Chemicals  .  3 

1314  Horn  Ot  PaoompoiHlan:  Not  pen. rent 

Self- Reaction  ...  3 

13H  Haul  of  BoliAtan:  Not  pertinent 

11.1  MFFA  Milord  CtooMRndFonw 

13  16  Moot  at  Potymorlaatton:  Not  pertinent 

Catapiry  ClaatoRcattan 

Haahh  Hatard  Ifla*)  4 

FtommobdMy  (Rad)  ...  3 

RaoctivMy  (YaMow)  2 

>c«MMa*e«*nmn  1  «■*•• 

1  HEALTH  HAZARDS  (Coflt’l) 

S  I  Vapar  (Om)  tocHaml  Characlartolkaa:  Vapor  it  moderate'*  irrualiap  mkK  thei  pertuaaci  not  «tuail« 
loterair  ataderate  at  toph  vapor  concern raiioat 

1.0  Upkdd a»  Mi  Sltteto  CNiaHWStoi;  if  tpiHaioactothiai  «i*4  *tla»cd  to  remam.  m*»  ca«t« 
tmanmp  cad  raddemap  *f  the  tk*a  Larpe  aataamt  m*>  to  itoatod  thrauph  the  t««a  and  caute 
poitaatap 

l  it  OtorThreaMIR  4  ppm  (Scataof  tmcll  fatipwet  raiwdly  1 


ACRYLONITRILE 


ACN 


13.17  SATURATCO  LIQUID  OEMS ITT. 


■1£«BBBBB 

BBBBBS9BB 

BBBBBBBB2 


B29IB 


lonmuK 


13.18  LIQUID  MC«T  CAPACITY 


■■■■■■■■■■■■■■I 

■■■■■■■■■■■■■■I 

BBBBBBBBBBBBBB 

BBBBBBBBBBBBBB 

BBBBBBBBBBBBBB 

■■■■■■■■■■■■■a 


bbbbbbbbbbbbbb 

bbbbbbbbbbbbbb 


TCIfOMTUW  iri 


13. 19  LIQUID  THERMAL  CONDUCTIVITY 


13.20  LIOUIO  VISCOSITY 


tat  kotiicht 


not  mriNCNT 


13 .21  SOLUBILITY  JN  WATER  13.22  SATURATED  VAPOR  PRESSURE 

10* 


•  Ll/tOO  LB  WATCH  AT  KTF  jj  ,0* 


1WDMTWC  tf  I 


13.23  SATURATED  VAPOR  0CNS1TT  13.24  IDEAL  GAS  HEAT  CAPACITY 


■iiiiiiiiiii!! 

IIIIIIIIIIIHR 

bbbbbbbbbbbbbbI 

■bbbbbbbbbbbbbI 

bbbbbbbitjiihb 

BflflBBBSBBBBBflB 

BBBBBBBBBBBBBB 

BBBBBBBBBBBBBB 

Ibbbbbbbbbbbbbb 


tciwcbaiux  «r» 


TOTOWVAC  in 


ETHYL  ACRYLATE 


Amy*  and.  n>)  If 
iriyt  3  gmgmua 

Liquid  Ctblbq  Fraby  odor 

Flanw  oo  om.  Flammable,  bvstattng  vapor  h  prodoend. 

Avoid  contact  wMb  bqmd  and  vapor.  Keep  people  away. 

iwnudmg  ginmi 

Shot  off  gniuon  soeum  udenlfter  fgatimel 

3inp  dauharye  if  pomtbfa 

Stay  opened  and  use  water  spray  to  *^aock  down"  vapor. 

Notify  local  heel*  fadfSCt—  cnnuel  agwscba 

Fire 

FLAAUdASU 

Contmnom  may  eaplndc  m  fits. 

Fbdknd  ahma  vapor  .'mil  may  occur 

Vapor  may  eaptode  If  ipMted  m  an  enriused  area. 

Wear  gegries.  self<ontmnad  breathing  apparatus  and  nth  bet  nvrvrkHinng 
imriudbH  (invest 

Combat  fees  from  safe  dniance  or  protected  location. 

Estmpue*  »uh  Or.  chammaf.  fanm.  nr  cardan  dsoaide. 

Wale*  may  be  ineffective  on  Am 

Cnol  es pmed  containers  with  water 

CALL  FOR  MEDICAL  AID. 


VAPOR 

ImuMi  la  tm.  aaav  m4  throat. 

“  - -  " - «■--«—«- - 

Nm  Mfrnkiu. 

K  bean thing  haa  atappad.  |i«f  artificial  mpimiM 
IT  braoltuag  »  4«fTVuM.  p«t  oaygen. 


Exposure 


liquid 

WJ|  bam  Urn  and  ryaa. 

Harmful  tf  swallowed. 

Rtnww  cmImiuiH  (IfihMf  sham 
Pluih  affected  arm  with  plenty  of  want. 

IF  IN  EYES.  hold  eyelida  opva  and  Itut  with  plea l«  of  water. 

IF  SWALLOWED  and  ttrtmi  m  CONSCIOUS,  kin  Mian  dnnk  water 
ara* 


Water 

Pollution 


Effect  e /  to»  coflcmmiwaa  on  ifiiiit  We  a  unknown. 
Fouling  to  rimmbrse. 

May  be  dannrrous  if  ii  enter*  water  miakoa. 

Notify  local  health  and  wildlife  offictab 
Notify  operator!  of  nearby  *atei  tntakn. 


3.  CHEMICAL  DESIGNATIONS 


4.  OBSERVABLE  CHARACTERISTICS 


3.1  Synonyms:  Acrylic  acid,  ethyl  eater 
fclhyl  2-propeWMte 

12  Coaat  Guard  CompatHMity  CtauffleallaK 
Monomer 

3  3  Chomlaat  Formula:  CH,-CHCOOCH|CH, 


4.1  Phyolaal  Slots  (oo  shipped):  Liquid 

4.2  Color  Color tau 

4.3  Odor  Characteristic  acrylic  odor;  aharp. 

fragrant;  acrid:  alight)*  nevseaimg. 
sharp,  eater-type 


3  4  I MCO/ United  Mottoes  Numartcri 
Designation:  12/191? 


5.  HEALTH  HAZARDS 


S  1  Personal  Frot  active  Equipment  Or  panic  cannier  or  au-topplicd  ma»k .  acid  gof  glea; 
impervious  glo*ea 

5  2  Symptoms  Fade  wing  Itgaiere  May  cause  irritation  and  burns  of  cyca  and  vkm  Eapotarcio 
ctcc'ti*«  vapor  concentration* can  akocsuv«dro*s*neii  accompanied  hy  nsuvea.  hoodache. 
or  ciircme  irritalion  of  the  rcaptraiory  tract 

3.3  Treatment  tor  lipofwc  INHALATION  remove  victim  to  fresh  air  and  administer  artificial 

tftpiral  ion  if  necessary  SKIN  AND  tVES  »#vh  for  15  mm  wtt  h  copious  qoJMitM*  of  water 
Call  a  phyucian 

5.4  To  at*  Hy  by  tnhotottow  {Throohofd  LbMt  Vetwo):  2)  ppm 
SS  Shoct-Torm  Inhalation  Umtto;  JO  ppm  for  15  mm 

34  Toataby  by  Ingoaden:  Grade  2  LD»0  5  to  J  g/bgtratl 
5  7  Lose  Toakiey  Repeated  cipevura  ma*  develop  tcamim). 

3 1  Taper  (Gao)  Irritant  ChOfOOtarioRca:  Vapor  n  moderately  irrtuiing  such  that  personnel  will  not 
usually  luteretc  moderate  or  btgh  vapor  ttA  entr  at  ions 
It  Liquid  or  todd  Irritant  Chorootorioftoo:  Cauves  vmenmgof  the  thin  and  first -degree  burnt  on 
short  e«po*ure  and  may  came  secondary  burns  on  long  etpoaure 
tit  Odor  Threshold:  0  00024  ppm 


fi.  FIRE  HAZARDS 

t.l  Flan*  Feb*  44-FO.C 

12  Flemmebte  LlmNo  to  Air. 

I  .»-«.$« leak  I 

13  FVe  Ertbigui  thing  A  pent  a:  Dry  chemical. 

foam  or  carbon  dioaidc 

4  4  FVe  tattngUnhksg  Agonta  Not  to  bn  Una* 

Not  pertinent 

4.3  Ipocld  Hoiordo  of  Combustion  FrsdutW 

Tout  end  trr Mating  vapors  generated 
•hen  beated 

41  tehevter  Id  Fbe:  V  a  porn  heavier  than  air 
and  may  travel  (midmMr  di'iamc  to 
a  source  of  igniimo  and  (Ink  back  May 
putsmcri/r  and  came  vunioincr  10 
rtptoO* 

4  7  Ignition  Temperature;  721  *F 

4.4  Cincvtcol  Ha  card:  Data  not  available 
4  4  bursting  Petr.  4)  mm /mm 


7.  CHEMICAL  REACTIVITY 

7.1  Reactivity  arttfl  Water  No  reaction 

7.2  Roecthrttf  with  Common  Meterialo: 

No  reaction 

7  3  Stebhby  During  T  reimport:  StaMe 

7.4  N  outsail  ring  Agon  to  for  Ac  Ida  and 
Combes:  Not  pertinent 
7.4  Fotymoriiation:  May  occut  ctdudcmoiv 
lure,  light,  avoid  eaposure  to  high  ter.  ■ 
peratores.  store  m  presence  of  air 

7.4  InMbHer  of  Foigmori  eoWosK 

I  3-  1 7  ppm  monometbyi  ether  of 
hydroquuvonc 


I.  WATER  POLLUTION 

4.1  Aquatic  To.kctfr 

Data  not  availabtc 

4.2  Waterfowl  Toatetty:  Dm  set 

4  3  Biological  Oaygon  Porwnrsd  (bOO). 
Data  not  available 

•  4  Food  Chaus  Cnncuntrotlon  Fotnnttat; 
None 


1  SELECTED  MANUFACTURERS 

<  Cclanevc  Corp 

Cciancse Chemical  Co  Division 
243  F«ra  A*c 
New  >ork.  N  1  lOGl  7 
2  Dm  Had^hcCo 

WilliamtOurg  >a  23165 
1  Rohm  and  Haas  Co 

Independence  MaU  West 
Philadelphia.  Pa  1910} 


10  SHIPPING  INI0RMATI0N 

10  1  Crodoo  or  Purity;  9«  J  W  'T 

10.2  Storage  Temperature:  Amtiicnt 

10.3  Inorl  Atmosphere:  No  requirement 

10.4  Venting:  Pressure-vacuum 


II.  HAZARD  ASSESSMENT  C00E 

apo-tu-e 

12.  HAZARD  CLASSIFICATIONS 

12.1 

Cede  of  Fedor  ol  Regulations: 

Flammable  liquid 

122 

Transportation: 

Category 

Rating 

Fire . 

3 

Health 

Vapor  irritant  .  . 

3 

Liquid  or  Solid  Irritant 

: 

Fotsons 

j  1 

Waier  Pollution 

Human  Toaicity 

2 

Aquatic  Tosicily 

2 

Aesthetic  Effect 

2 

Reactivity 

Other  Chemicals 

2 

Waier 

0 

Seif- Reaction 

3 

12.3 

NFFA  Haaord  Ciaaodknttona; 

c  MfH 

ClOMHtcoWon 

Health  Haiard(Blue) 

2 

Flammability  (Radi 

3 

Reactivity  (Vrilonl 

2 

13.  PHYSICAL  ANO  CHEMICAL  FROPERHES 

13  1  Physical  Slato  at  1S*C  and  1  aim  ( 

13  2  Motoculor  Weight  liw  C 
13  3  Soding  Point  at  1  otm: 

21 1  J*f  -  uu  n*C  »  >?:  >*h 

13  4  Frooiusg  Foust 

-4h*F  -  -?rc  -  :oi*K 

13  3  Critical  Tomporohwo: 

5.U*f  •  279«t  -  <32*K 
13  6  Critical  Preeeuro: 

5*4  p w  •  3?  atm  •  J*MS  m- 
13.7  Specific  Grerity:  09?iai2O*(  .i-quidi 
13  •  Liquid  Surface  Tension 

23  dsnes  cm  ■  0025  N  ma(2u*C 
13  9  Llquid-Weior  Intorfacioi  Tonoson: 

(CM  lOid»n«!/;m  ■  0  04  N  m  at  2t»*< 

13  10  Vapor  (Gee)  Specific  Gravity: 

Not  pertinent 

13  11  Ratio  ol  Specific  HooU  ot  Vapor  (Goa); 

I  0*0 

13  12  Lotont  Hoot  at  Vaporisation: 

149  Btu  .6  •  12  9eai(g  •  3  4'  »  10*  J  kg 
13  13  Hoot  etc  ombuolton;  -  I ;  nt<  M  * 

-  -bftWcel/f  •  -2'h  '  *  10*  J  kg 

13  14  Hoot  of  Decomposition:  Nm  pert.nent 
13  13  Hnol  of  Solution;  Nut  penmem 
131S  Hoot  of  Polymeritotlen:  ih 

•  -Ihhcal'g  •  -  ?  ?V  *  fO'f  kg 

r*t  <«ut! 


NOTES 


D-  7 


btu-  m/m-so  ri-r  lb/cu  rt 


ETHYL  ACRYLATE 


EAC 


HCN 


HYDROGEN  CYANIDE 


j, 

!i! 

Watery  liquid,  or  pi  Ceferfcm  Bitter  almond  odor 

Sinks  and  miiee  with  water.  Poiaonoua.  flammable  vapor 
■  produced  and  rime.  Boding  point  ie  71°  F. 

AVOID  CONTACT  WTT 
WEAK  CHEMICAL  PRC 
•NEATHINC  app 
Siopdiadurpr  if  pouwbt 
Shut  off  lynition  aourert 
Suy  upwind  and  uar  wa 
luataic  and  tume*e  dnch 
Notify  Inca!  health  and 

H  LIQUID  AND  VAPOR.  EVACUATE  AREA. 

>TECTIVE  SUIT  WITH  SELF  CONTAIN  ED 

ARATUS 

t.  CaB  fire  department. 

ter  ipeay  10  “\nock  down*  vapor. 

larged  material 

pollution  control  agendas 

Flra 

FLAMMABLE. 

Flashback  along  vapor  trail  may  occur. 

Vapor  moy  explode  if  ignited  in  an  enclosed  area. 

WEAR  CHEMICAL  PROTECTIVE  SUIT  WITH  SELF-CONTAINED 

BREATHING  APPARATUS 

Stop  dwcharje  if  poadbb 

Coot  eipoaed  corns  mm  and  protect  man  effecting  ihutoff  with  water. 

Let  fire  bum. 

9 

CAU  FOR  MEDICAL  AID. 

VAPOR 

POISONOUS  IF  INHALED  OR  IF  SKIN  IS  EXPOSED. 

Imutinj  10  aye a. 

Move  to  fresh  air. 

If  breathing  has  Hopped.  |Ke  artificial  respiration 
(but  NOT  mouth  lo  mouth). 

If  breathing  is  difficult,  give  oxygen. 

U0UID 

POISONOUS  IF  SWALLOWED  OR  IF  SKIN  IS  EXPOSED. 

Irma  ling  to  eyaa. 

Remove  contaminated  do  thing  and  ihoaa. 

Fluih  affected  areas  whh  plenty  of  water. 

IF  IN  EYES,  hold  eyebda  open  and  fluih  with  plenty  of  water 

IF  SWALLOWED  and  victim  »  CONSCIOUS,  have  victim  drink  water 
or  milk  and  have  victim  induce  vomiting. 

IF  SWALLOWED  and  victim  b  UNCONSCIOUS  OR  HAVING  CON¬ 
VULSIONS.  do  nothing  except  keep  victim  warm. 

Exposure 

Water 

Pollution 

HARMFUL  TO  AQUATIC  LIFE  IN  VERY  LOW  CONCENTRATIONS. 

May  be  dangerous  if  it  enters  water  intakes 

Notify  local  health  and  wgdltfe  officials 

Notify  operators  of  nnaeby  water  in  taker 

1.  RESPONSE  TO  DISCHARGE 

Issue  warnmf  —  high  Oammability. 
water  coTHaminam 

Restrict  access 

Evacuate  area 

UKBm 

3.  CHEMICAL  DESIGNATIONS 

3.1  Synonyms:  Hvdrocvamc  acid 

Pruvtic  acid 

3  2  Caasf  Guard  CampatlbKHy  ClateHIcatbn: 
Not  applicable 

3  3  Chemical  Formula:  HCN 

3  4  IMCO.  United  Nillani  Numericof 

Doe  ignition:  2  0'iOSl 

4.  OBSERVABLE  CHARACTERISTICS 

4  1  Phyakai  Slate  |*a  shipped):  Liquid 

4 Jt  Co tor.  Colorlcst  to  bturth  what 

4.3  Oder:  Characteristic  sweetish,  like  almond 

5.  HUUN  HAZARDS 

C.wno* -CliH  ^  jwuox  Oiphyuano*  cm*  be  ranted  hr  i*gtiuo*  mAi/inm.  or  mhiorpuo*  of 
or  <*po*  through  t  4  m  t  por  ocular!  *  evei  mwovi  mtmbramn .  Mtf  /eel  t. 

S  1  Pr«lNH»«  IqoipiMftt  E<ipi  purposes  only  —  »tr  escape  mj'l  «nk  air 

cylinder  Work  pvrpiMi  -  vapor-proof  emergency  «uri  or  vinyl-coated  coverall.  ptu*  air  mill  »uh 
clear. »ic»  facepiece.  vpeekmg  diaphragm.  demand  regulator.  and  30-mmu'r  im  cylinder 
(lo»et.  chemical  'ifeiy  goggle*.  qu*k -opening  *afet>  *ho«er 
S  3  Symptom#  Following  Exposure:  Irritation  of  throat,  palpitation.  difficult  breathing.  reddening  of 
*>t\.  valuation,  »»»m.  headache.  *t»lM«  of  irmi  and  leg*.  gtddme**  -fodo»ed  by  coilap** 
and  coHiuiiiOM 

S3  Treotmeni  her  Expeeure:  Call  a  doctor  If  breathing  hat  flopped,  five  artificial  respiration  anoi 
fniix  irnm  INHALATION  remove  patient  to  froth  air  SKIN  CONTACT  remove 
contaminated  clothing  and  *  a*h  tlifl  Ihorowf hit  with  copoui  uuanuoc*  of  water  and  xuap 
k  Vk  CONTACT  hold  eyelid*  apart  end wash  eye  with  conttnuou*  feet:*  *treem of  water  for  at 
teati  1 5  mm 

If  patient  n  wrkd«x>y*v  admmittrr  amyl  nitrite  by  cruvhmp  a  pearl  (ampule I  m  a  cloth  and 
hMdmp  thi*  und«'  patient  t  note  for  1 3  rnond  m  every  minute  Do  not  interrupt  artificial 
retpiratnin  Reptaec  amyl  nnntc  pearl  *bcn  it»  tircAflh  it  tpeni  Continue  treatment  until 
patient  *  condii i<<n  imprvtct  or  doctor  arrive* 
ft  4  TortOWp  by  inhalation  (Threshold  Limit  Vafue):  10  ppm 
ft  ft  Short-Term  tabs’ Mien  UmWr.  K>  ppm  for  »  mm 
»•  Tot  kilty  by  tog oattun:  Graded  LDu  k**  than  30  mg/kf 


(  FIRE  HAZARDS 

6-1  Fleeh  Point  0*1  C  C 

6.2  Flammable  LlmHe  In  Air.  Jit-  40  Of 
61  Tire  Cktlnguiwhing  Aponte'  Stop  flew  of 
»»' 

6  A  fire  Extinguishing  Agonta  Not  lo  bo  Used: 
None 

6  5  Special  Hoxoedo  •(  C  ombut  lion  Product!: 
Extremely  totw  ripe*  are  generated 
even  at  ordinary  temperature* 

6  6  laharlorbnrr  Container*  ma*  opt  ode 
»uh  ignition  of  content* 

6  7  Ignition  Temperature:  1004’F 
6  6  Electric#!  Hazard:  Data  not  available 
6.6  burning  hale:  llmm/mm 


7.  CHEMICAL  REACTIVITY 

7.1  Reactivity  with  Water  Di**oi»c*  »nh 

a  moderate  reaction 

7.2  Reactivity  with  Common  Materia  la:  None 

7.3  Stability  During  TranapoH:  May  become 

unxiahlc  and  xuhycct  to  e»p<**uon  if 
timed  for  extended  time  or  ctpn*c«J  to 
high  temp  andprexxurc 

7.4  Neutralizing  Agents  toe  Acids  and 

C straiten:  The  weak  acidity  can  he  neutralized 
by  diked  lime,  but  chin  due*  not  destroy 
the  po<*onout  property . 

7.5  PehymeriieWon:  Not  pertinent 

7.6  InMbllor  of  Rotymortiatton:  Not  pertinent 


|  MATER  FOUUTIOH 

6  1  AquatN  Tone  tty: 

0  16  ppm/77  hr/voung  ha«*  Tlm  f*e»f 

water 

0  06*  ppm/ ?4  hr  (p«n  prr.t*  T l  m  *al»  water 
6  2  W  aterteerf  Tealdt r  Data  "<*»  a*  ■•iahte 
6  3  SmlegtcalOeromi  Demand  (900): 

Data  not  available 

6  4  Pood  Chain  Concentration  Potential. 

Nose 


9  SELECTED  MANUFACTURERS 

l.  LI  CuPant  de  Nemour*  A  •- o  Inc 
Elect  rochem**al*  Dept 
W  limmyion.  Del  19*9* 

2  Mon*jntO  Pot* men  A  Peirn*:*«m*jl*t.o 

MOO  North  Lindbergh  0l>d 
St  Lou«».  Mo  b3ite> 

Rohm  and  Haat  Co 
Indt.iendence  Mall  We*i 
Philadelphia.  Pa  19103 


10.  SHIPPING  INFORMATION 

10  t  Grade*  or  Purtty.  9*V  xomcome* 

kh.ppcd  a*  a  water  tolut-nn.  or  iNmlw 
or  an  men  solid  All  f.wm*  nr  r«t»rruel* 
tOMC 

10.2  Storage  Temperature:  Data  mn  a>aita 

10.3  Inert  Atmosphere:  Ma*  he  padded 

10  4  Vanting:  Data  not  available 


12  1 
122 


123 


— — ^  ii  i  wknefram 

II.  HAZARD  ASSESSMENT  CODE  <3 


PHYSICAL  ANO  CHEMICAL  PROPERTIES 


ABCK-LMN 


12.  HAZARD  CLASSIFICATIONS 

Code  of  Federal  Regulations: 

Porxomxjs  fat  or  liquid.  Clast  A 
MAS  Hazard  Noting  lor  Sulk  Wator 
Transportation: 

Calagory  Noting 

Fire  .  « 

Health 

Vapor  Irritant  . .  2 

Liquid  or  Solid  irritant  I 

Poisons  4 

Water  Pollution 

Human  TosiCity  * 

Aquatic  Toatctly  4 

AcMhetic  Effect  I 

Reactivity 

Othc'  Chemical*  3 

Water  0 

Self  Reaction  3 


13  1  Physical  Stale  at  19aC  end  1  atm: 

L'Uu'd 

11.2  Moiecoiar  Weight  27  0) 

13  3  Rolling  Point  at  1  atm: 

7b  3*F  •  2SVC  -  29«9*K 

13  4  Freezing  Point:  I  l*F  -  -  I  3  J*C  •  **K 

13.5  Critical  Temperature: 

M>:  3*F  •  183  S*C  -  4*n  :*K 

13.6  Critical  Pressure: 

7?Sp*.a  -  30 aim  -  3  m  MN  m 
13  7  Specific  Orautty.  o  MV  a<  M*t  ii^u.di 
13  6  Liquid  Surface  Tanaion:  N..«  prri.nem 

13.6  Liquid- Water  Intertactal  Tuna  ton 
N^i  pertinent 

13  10  Vapor  (Gan)  Specific  Gravity  if. 

13.11  Naltool  SpaclRe  Hoota  of  Vapor  (Gan): 

I  30) 

13  12  Latent  Haat  of  Vaporization. 

444  ttiu/lb  •  247 c#|. 4  ■  10  t  it  IO»J  *4 
1113  Mast  ol  Combustion:  -iO<(iOBtu  .b 

-  -  *bh4 bsi/|  •  » *  .O'  j  kj 

1314  Moot  ot  Doeompoattion:  Noi  per*.ne«i 
13  15  Moot  of  Solution:  Not  pertinent 


NPPA  Hazard  ClaaaMcettona: 

Calagory  Classification 

Health  HaiardlBiut)  4 

Flammability  (Red)  4 

Reactivity^  Yellow)  3 


13  16  Meat  of  Polymerization;  Noi  7 


fM.>wrwruri 


V  HEALTH  HAZARDS  (Coni  d.) 

ft  7  Late  Tea  lefty  Data  nor  available 

ft.l  Vapor  (Oaa)  IrHtanl  Cherectmiatica:  Va(w  1*  n«  **rv  .rr.taimy  hui  ♦*  em.mei*  pn«*on.^* 
ft  •  Liquid  or  6  Of  id  imiant  Cheraoteristwe:  l  Htu>d  I*  no»  irmauny  but «»  etuemei*  r*n*on..«>  ,1 
aMorbed  thtoufh  «hm  or  eye* 
ft  10  Odea  ThruNIR  Data  not  avaitahtc 


rfaaweard  <**  rot*  * 


HYDROGEN  CYANIDE 


1ST 


ISOBUTANE 


FImu  end  Mi  ee  wete*.  FWwmMi  vMbb  vapor  c 


Slap  dincfcarpr  if  pneeihlr  Keep peopb  away. 

SK*M  off  ignitiee  bwert  iW  cal  fire  dtyumwi 
!»*  upwtnd  art  MW  wain  eprey  to  ImMt  dnw»"  viper 
l«diw  art  4achwyni  material. 

NeMfy  local  health  a  ad  poHutiue  cmutoJ  apmcbs. 


I  FLAMMABLE. 

I  nukktcl  alone  vapor  tnfl  may  occur. 

Vapor  may  espiode  if  ignited  in  ao  enrtoaad  atm. 

Slop  n«»  of  par  if  pombh 

Cool  capoMd  coouwMff  art  man  effecting  dwteff  with  « 


CALL  FOR  MEDICAL  AID. 

!  vafor 

Irritating  lo  aym. 

If  inhaled.  wffl  earn*  diuinam.  difficult  broaching 
or  lo*  of  corHciooari— . 

|  Mo*e  io  froih  air. 

If  breathing  haa  iioppod.  /ha  artificial  toapwaboo. 

If  Noaihing  «  difficult.  p<f  orygen. 

IF  IN  EYES,  hold  ayritde  open  and  IWd  with  plenty  of  >aia 


Exposure  I 


€  Flit  HAZARDS 
I  SI  Fla  ah  Point  -Ilf'FCC 
12  Flatwrwobio  Ltmha  hi  Atr. 
in  $*i 

6  3  Fwo  t  ilinputehtnf  Aponto: 

Mop  (W*  of  |n 

4  *  FWe  ItHngaloMag  Aponto  Not  lo  bo  lined 

Nm  pern acm 

I  S  Special  N  aaorda  ol  C  ambvetkm  Products: 

hi*  pcruocM 

6.6  Behavior  lit  Firs:  Not  pmiacm 
67  Ignition  Temperature:  Wt 
6  •  Electric oi  Moeerefc  hut  pertinent 
6.6  luminq  Note:  9  3  mm /mm 


7.  CHEMICAL  REACTIVITY 

7  1  Ao  activity  with  Wot  or  So  rcn'Kin 

7.2  Ae  activity  oWt  Common  Maiofioia: 

So  IChllM 

7.3  StobWly  0  wring  Tronaport:  Stahl* 

7  4  Newtralumf  A  pent « tor  Ac  id  a  and 

Caustic  a:  Nut  perimeni 

7.5  Poiymeu  eerier*:  s,„  pen  .item 

7.6  Inhibitor  of  FolymoriMlion: 

hot  pertmeoi 


t.  WATER  fOUUTION 

•  i  AqmqAc  Teetdfy 


|  2  Waterfowl  Tone  Ay-  None 
•  3  lologic*l  Oafpow  PomonO  (BOD): 


|  4  Food  Chore  Concentration  Potent!#! 

hone 


!  SELECTED  MAHUT  ACIURERS 

Atlantic  Richfield  Co 
ARC0ChcniK4<  Co  Omwor 
>0  South  Broad  Si 
Philadelphia.  Fa  ivtoi 
CiiiexSernceto  ini; 

Pcir.ichemu.jK  Oi*i'*on 
ri>  Vi  j(|  Si 

Sr»  Tort  S  V  I tA*U*> 

Phllipi  Pcuoieum  Co 
Bjrilr-nllc.CKlj  'MVM 


10  SHIRRING  INFORMATION 

10  1  Grade#  or  Ferity:  For*  tcs'hr>«»j; 

10  7  Storage  Tamporoluro;  Arnhem 
10  3  Inert  Atmosphere:  So  re^uirrmrm 
10  4  Vontmr  Safety  relitf 


Water 

Pollution 


Not  harmful  lo  aquatic  life. 


1.  RESPONSE  TO  DISCHARGE 


luut  warning  -  high  flammahln> 
Acitf«  rcctu 
fc«  jcuatr  area 


3.  CHEMICAL  DESIGNATIONS 

4.  OBSERVABLE  CHARACTERISTICS 

3.1  Synonyms:  2-Mcthylpropane 

4.1  Physical  Sumo  (m  shipped)! 

3. 2  Cooat  Guard  CompoHbdHy  CIssaMcstion: 

Liquid  under  prevture 

Saturated  hydrocarbon 

4  2  Cstor:  CotorMx 

3.3  Chemical Formulo:  CH^HiCH.h 

4  3  Odor  Lihcgaioline 

3.4  IMCOr  UnHod  NaHona  Numarfcol 

Ooaipnatlon:  2  0/19*4 

ll  HAZARD  ASSESSMENT  C00C 


12.  HAZARD  CLASSIFICATIONS 
12.1  Code  of  Federal  ftogwfebena: 

Flammable  compre»aed  ga% 

12  2  NAS  Homed  Rating  lor  Noth  Wolor 
Transported#*:  Not  listed 
12.3  NFFA  Motord  Clevetftc  ahorse:  N.n  i..ied 


.  PHYSICAL  AND  CHEMICAL  RR0PERTUS 
Physical  Stott  Ol  1$*c  end  1  slm  » . , 
Molecule.  Weight:  'si.' 

Boding  Foinl  ol  1  atm: 

iufl  •  -ii  «•<  •  >  a  h 
Fraaxmp  Fo«nl: 

-4;'  •  -  ;*<  t\  •  si  w 

Critical  Tamporalura: 

a  |K*(  a  4lK*h 

Critical  Fraaaur#: 

.'>p!u«  tali  am*  •  » #•  ’  Ms  1. 

Specific  Greatly  H"*4,  .V  1  c.^i. 
Ctqu*d  Surtoco  Tonslgn. 

■  4  0 she's  cm  •  ii  0i4  N  1.  j,  -  i-'i 
l  Wind- Wo  tor  tnionocml  Ton  non 

cm  1  Vt«f\hc'  s"'  •  III1  \  m  j-  -  i-i't 
I  Vapor  (Coal  Specific  Gravity  1 
Ratio  ol  Spocihc  Hoota  ol  vopor  (Goa) 


5.  HEALTH  HAiAIDS 

5  1  Fa  roe  no<  Protective  Rqulpmant  Self-contained  brejihmg  apparatus  utas  goggles 

6  2  Symptom*  Following  Cspoeuro:  Central  nervou*  tyuem  depression  ranging  from  dtuinos*  **4 

incoordination  10  jfiesihevj  and  respr  aiory  arreu.  depending  on  concentralmn  and  etient  of 
inhalation  Irregular  heart  beat  it  rare  but  11  a  dangerous  com  pie*  1  ion  at  anesthetic  Icveh 
63  Treatment  lor  (ipeiuie.  INHALATION  protect  victim  against  *et(.  injury  ifhe  iwuporovv 

confused,  or  ancsth«tucd.  apply  artificial  respiration  if  breathing  hjsttopprd.  J»i*d  administration 
of  epmepnnne  or  other  tympaihomimeiic  amino,  prevent  e»p» ration  of  *omitm  by  proper 
puMduning  of  head,  givciymptomaiic  and  lupportivc  treatment  INGESTION  OR 
ASPIRATION  no  treatment  required 
6  4  Toeiclty  By  Inhalation  (Threshold  UmN  Vofuo):  Data  nut  a* a. tab* 

6  6  •hert.Tnrm  htholoHow  Limits:  Daia  not  ava.labic 
6  6  Toe  leriy  by  logo* hen:  hoi  pertinent 
6  7  Late  ToettNy:  None 
6  •  Vapor  (Oh)  MimI  Cherectertettcn:  Nunc 

St  Uqutd  a*  6oWd  Irritant  ChoracfHoll— :  ho  appreciable  haaard  FratiealU  hjrntlm*  letkin 
hKaave  ii  n  very  volatile  and  evaluate*  qvKhri  Some  froubne  possiMc 
•  10  Odor  ThfHhetB  Data  na  avertable 


13  12  Lstoat  Hoot  of  Vaporlialion 

I  'h  Bit.  -th  •  *1  '  sal  i  nr-  » 
13  t3  Meet etCembuatton:  ..«4>s  h< 
•  —  lO.MOs.jl  f  •  — 4*  '  *V  >  |< 

1314  Moat d  Docompoailton  N  ip>- 
13  tS  Meat  of  Bdulion:  N.«p,ri 
1J  IS  Moat  of  Polymer  notion  n..i  iv  . 


nous 


ISOBUTANE 


IBT 


\y.  17  SflTUWffCO  LIQUID  00*51 TT  13. 18  LIQUID  HCAT  CAPACITY 
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foromuc  tn 


13.15  LIQUID  THERHAL  CONOUCTIVITT 


•or  mrrtxxr 


13.20  LIQUID  VISCOSITY 


111111111111111111 

11111111111111111! 

miimiiiiiim! 

imiinmii!!!!! 
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TOVOWTUIC  ID 


13.21  S0LU8ILITT  IN  HATER  13. 22  SATURATED  VAPOR  PRESSURE 


insoluble  C 


IDPOMIUIC  ID 


13.23  SATURATED  VAPOR  0CNS1TY  13.24  IDEAL  GAS  HEAT  CAPACITY 
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lorpwTut  tri 


rorovmftc  tri 
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METHYL  ALCOHOL 


I _ l 


Iwf  fcrlwy  i 1 beepMepM  — > » 

Ikw  WT  ipmim*  mm«*  Mrf  rat  lb*  ApiMMil 
!«•>  «MM  IpMf  M  "iMffc  MpM 


A>wi  (MHtri  *oM  bpwi  Mi  N9« 


<WmM««w 

iupMbfNiMi. 


Fir* 


Vipw  my  e«p*o4t  if  ipAiet  M 

nwMwi  ataa«  «9«  Mi  M*r 
bwH>  **M  #y  l*l—«l.  alt 
*•«*»  awy  l»  mAkin  M  Am. 

Cm*  MfuW  r«UMM  at*  MW. 


£ 


Exposure 


H  bPiilm  m  ItflWntl.  r«  »«f|W 


UQUIO 

POtSOMHA  IF  SWAUONIO. 

I*  Am  «a4  eyoa 


FWM  tflmi*  »**■*  w*  pltM}  M  ntn. 

IF  I*  IVKS.k*il«Hh*«fH  m4  Awk  wrtb  ptoMy  •/  water 
IT  fWAUOwrfO  m4  »cmm  it  CONfOOUl  kM  Hetwa  4nmk  water 
m  mtk  m4  b**«  Mertm  <•*■*  hmim 
If  S»ALLO*ID  art  **tM»  •  UNCONSCIOUS  Oil  H AVWC  COW- 
WLSKPtS.  «•  • 


W*Ur 

Pollution 


llM|ma«<fiiwl  _ 
May  Nt  teM  4  fc  «<u 
bwllMMl  Mi  • 


L  MJHNBE  TO  0HCMMGE 

Umm  wnm»f — k«fk  lUinmetoHty 
*«HCI  MM 

E»oim«  area 
(taparta  ant  Am* 

A  l  (MELS  A 

A  A 

rmamrr  ^^w«w 

1  CHEKICM.  DESIGNATIONS 

«  OHEIHHI  CTUMCTUBTKS 

3.1  l>aM|iwe  CtlWMlMfii  Woo4  aleokat 

4.1  W»yiMM  two  (—  mipp  ii»  L+.M 

CabiMbiae  tpKN  Week  Mpbtba 

4.3  Ciliri  CeMrtau 

3.3  l#eel  teifi  CptvipetbMif  CbatMutliiti 
PleebM 

faiMly  ihm,  ckaractertMK  peepem 

3.3  CbamMM  W*m+m  CM  OH 

3.4  WCO/ttibi  MaWawa  M«  martial 

flaMpta— i  3  2/1210 

1  HEALTH  HAZAADS 


11  AewwM  FifMAIw  ApulpuMW  ApprinicHwiir  mart  far  tufk  rijw  Mwmmw. 
wf«t>  |i|fH:  rwbbcr  |fm 

It  jym ptaw  Mw*n  hji— ii  tipimfi  i>  ikkuw  nyor  nw»  ay  arimiM,  Nil 

•eke  m4  krmiMMM.  Hifk  toeceatraiMiH  tw  preMwee  central  mthw  type* 

itfrtMMmiHietti*<ii«i|t  >0.000  ppi*  <*m  ptotmbty  cmm  (kwh  m  I  nlkn.  Cm 
bt  i»i  aibei  ifcreefk  am  SwaliewMif  «•>  u«Miuib  er  eye  4awa#f. 

•  3  TfmMmmm  t»li>iinr>i  Iimm  *mm  M  i»f»w«  tw4  tpe*>  truOeat  impmuim  rf 

br««brttf  Mi  (mmI  INCUTIOM  ieteee  romemf.  tke*  gwt  3  uatpeoai  it tabwtf  teAe 
MftotMfeiwr.cillffllfMi**  SXINOt  evil  Am*  *mD  water  1st  IS  mm 
14  TeeMWy  by  MtetiWen  (TbreeAMA  UmH  »«m)i  XOpfM 
II  tbMt*TM*M  hibelMew  UuRr  Owi  Mt  iMtaMt 
It  TMMf  bf  MfMNWK  Cii*  I.  i  (•  IS  |/b|  (no 
17  UbfMMf  Nmc 

f|  VlfM  |i«)lrMM  CMMblbNM  VlpirUMlnhllH  tMMWHtf  %f  tie  eyet  m  rmptrmttf 
tywewtif  prMew  •«  fctffcteweermsiMMK  Tie  eHett »  MMpprwy 
It  UfWM  f  AtbiWmCMl—  letMIfi  k#«ft  If >frtW4  M —4  at— e< 

II#  0— rfbr— urn  (40  *m 


METHYL  ALCOHOL 


13.17  SATURATED  LIQUID  QCMS1TY  13.  H  UflUIO  1CHT  OyWCltT 


■■■■■■■■■■■■■■I 
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13.19  L10U10  TMCRnflL  CONDUCTIVITY 


tot  ramttMt 
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IlllllllCflllll 
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forowiuc  •  ri 


13.20  LIQUID  VISCOSITY 


m  HXIKM 


13.21  SOLUBILITY  IN  WATER 


13.22  SATURATED  VAPOR  PRESSURE 


MISCIBLE 


iiiiimaiiiiii 


iiiiiiiiiiiiill! 


TDKwm*c  in 


13.23  SATURATED  VAPOR  DENSITY  13.24  IDEAL  SAS  HEAT  CAPACITY 


BBHbSssbJ 

ByuaaliiyiBBsssssissssiss 

(■■test  ■■■■■■■■I 


MTB 


METHYL  BROMIDE 


I _ I 


MbaipMtiiJHr. 


4 VOID  CONTACT  WITH  ugUO  AND  VAFO«.  beep  peep* * 

iMnwdmg  #•*•»! 

Stop  *wtaiy(  m  pmMi  Cell  Are  #fW HI 
mi  m  nif  W  large  Inb 

Hut  w<  ««  ••««  tpray  W  t»«rt  #«“  'W* 

IwAet*  and  «tM«t  sharped  malcwal 
Nonfv  l»«t  braMb  mW  eonirM  a 


Fir# 


POISONOUS  AND  IRRITATING  CASES  AMI  FROOUCEO  IN  Ml. 
Near  |  0kr>  kmUMf  a ppnroiM  and  n  ‘  ‘ 

nn'scSfiSrUm  fo«<  o*  c»««o>  moxk* 
Cmdeapnard  HMUMfN  wA  MMi 


CALL  FOR  MEDICAL  AID 


vapor 

KMSONOCS  IF  INHALED 
ImtetMf  mi  eyM. 

Hw  m  link  mt 

II  WfMkMf  Am  at upped.  r<  artrficial  mywu- 
(hMi  NOT  wm»  i»*hiAi 
II  kmihM|  n  driftmli  .  p«e  m)fM 


Exposur# 


UOUID 

HJWmJuxaArm 

Harmful  rf  t»*tin*ed 

KraoM  ton larmneied  rtnibing  and  Ami 

FhMA  after  led  i«a  ottb  p»«M*  of  aWi 

OO  NOT  RUH  AFFECTED  AREAS 

IF  IN  EVES.  bn*d  eyebm  open  and  IHmA  -iM  pleniy  rf  natee. 

IF  SWALLOWED  and  .nun  •  CONSCIOUS,  law  *ieuai  drink  natre 
or  ad*. 

00  NOT  INDUCE  VOMITING 


Water 

Pollution 


N««  hormfol  to  aporl*  bit 
Ma>  hr  Aarirna  U  M  ntfti  »ai*t  miaket 
Notify  (oral  hralth  and  oitdMr  aflkiih 
Nataly  opera  ton  of  nearby  »»ier  touMe 


9.1  Dm  anal  Fialaatu  iRtdprwonfc  Self-contained  breathing  apporatut.  gogfiea 
ft.2  tyinRMW  PaRawlMR  hpiiwa;  Inhalation  of  vapor  citna  Itaof  congou  ton  and  pwWnonary 
edema  Higher  concent  ration*  caoM  rapid  narco***  and  death  Contact  with  bomd  irrMatai 
eye*  and  born*  U mi 

9.9  Tiaabwaal  bar  llpiun  INHALATION  remove  nctim  to  fr«*b  air.  |in  artificial  retpire- 
non  if  needed.  SKIN  OR  EYES:  ftwh  mb  ••ter  for  at  laoai  IS  mm 
9.4  TidiHi  By  btrtlaRen  (TbraoHold  UmR  Tdw)i  1 5  ppm 

9.9  INd-Tina  bAdibia  UmHai  20  ppm  for)  mm 
S  I  ToaSpHp  bp  tafMRRM  Data  not  aeadabic 
9  7  MaTaaMf!  Date  not  available 

9.9  Tapar  (Baa)  IreHttl  Charnel  arte  ftem  Vapor  ta  modtrattfy  ir  mating  web  ibat  ptrannaat  ad 
rapt  aanaHy  tolerate  moderate  or  High  »apor  concentration* 

9  9  URadd ar  WW  IrIHN  CbaraTartaH—  Fewly  *e*er«tkin  irritant,  may  tau*e  pern  and 
tecond -degree  tern*  after  a  fe»  mmotoa'  contact 
9.19  OdarTVaMR  Oata  net  averfeMe 


METHYL  BROMIDE 


13.17  SATURATCO  LIQUID  OOtSlTY  13.18  LIOUIO  HCAT  CAPACITY 


13.19  LIOUIO  THERMAL  CONDUCTIVITY  13.20  LIOUIO  VISCOSITY 


«T  pomtfxr 


wi  raivoii 


13.21  SOLUBILITY  IN  HATER  1?.22  SATURATED  VAPOR  PRESSURE 

»  T  *  ■  ■  ■  . . .  ■  ■  - — ■ 


0.08  Lt/100  LB  WATER  AT  WE 


iptowiuc  «r» 


13.23  SATURATED  VAPOR  OCNSITY  13.24  IDEAL  CAS  HEAT  CAPACITT 

10*  u  am 


V > V*V,*  ‘ '"V 0\V_V ■  V  w  v\.  . 


PROPYLENE 


Png 

fci n* »»ii»i 

Stay  md  mw  «mi  tfny  m  ~V»« 

«m  n  —  nf  Iwp  <w>wp 


1.  RESPONSE  ?0  MSCHAKC 

.tee . .  CO— -1 

Kwt  •ifMif- high  flammatolN) 
Evacuate  •'« 


J.  CHEMICAL  DESIGNATIONS 

3  1  lywowymo:  Methyietfcykne 
Pr«fM 

3.9  Co— <  Poor#  CampaltOHNy  CImiHIciImk 
OMm 

3  3  CkwMtl  Fwmik  CHiOMTHi 
3  4  IMCO'UwMod  HMieo*  NumertoM 
PaHfnUnw:  2  0/1077 


4.  OBSERVABLE  CHARACTERISTICS 
PAyoteof  ikete  (m  ehl  ppnd): 

LiqvcftodgM 
Color.  Cotortcat 
Odor  W— k|a»iy 


S.  HEALTH  HAZARDS 

S1  Pamm  Pmwltw  lOMlpmOWt  Or  f  ante  vapor  can.Mer  or  atr-tupplicd  mat*.  |Offkl  Of 
face  ihteM <fnr  Itqutd).  protective dot  fang  (fix  I  mud) 

St  4ym»*omn FoAowktg fapawm  Moderate concentre#*)* •« nr «»«*€» 4tume»v. 4to»uneM. 

end  mKwmiwwUM  Com  act  »Hh  liquefied  propy**4  mil  cim  "frennag  torn  ** 
ft.t  Tmkwrt loe  tnponoro:  INHALATION  remo*t  nctim  from  etpo*nre.  if  breathing  tiirregnlar 
or  Nn  uoppcd.  Man  r  tauten  ation.  give  oaygcn.  call  a  doctor 
5  4  TortcKy  Oy  InMWlaa  (TViduM  UmA  Vika):  4000  ppm 
SS  Wfl-Tom laMHlW UwdK  DiiiimaririrMt 
SO  TwMy  Of  Ih**PA'  Not  pertinent 
5  7  LM  TaiWIf  None 

S  I  Vagoe  (Om|  Irritant  Ch  erne  fork  lien:  Vapor#  arc  nonientating  to  the  «>«  and  throat 
SO  Ugoidor  SoMfcvHawf  CNorodldrtaHco:  No  appreembk  h-ard  Practically  harmku  to  the 
#k*  toca««c  n  evaporate#  quickly 
S  10  04w  TVmM*  Data  not  evulabk 


4.  fltC  HAZARDS 
•  1  Ptoa*  to**  - 102*  F  C  C 
4.1  WammeMt  LlmHn  In  Am  2  04  ill 
43  Art  4eting#—hlwg  Agon—:  Si  op  fkx» 

Of  got 

04  Wad  1  Ml  »gM  fling  Agnnk  Hollo  to  Uootfc 


4.4  IPaviar  Id  Fh«  Coo'emer*  may  tidadt 
Vapor  n  too* «r  ifcan  ax  and  may 
irotoi  ceonderabk  diuma  io  a  tource 
of  if«M«oo  a«d  flack  toct 
1.7  IgoHion  Tump-atom:  P27*F 
4J  Rlooarknl  Hoaoa*  Ck»#  I.  Cronp  O 
40  lorwktg  Aoto:  a  mm /mm  <  Squid  t 


7.  CHEMICAL  REACTIVITY 

7.1  Aoocftivkj  art*  Wator  NprcaciitM 
7.1  AooctMty  —Hi  Common  Matnriak 

No  reaction 

7  3  Rlobttky  Dwrinp  Tranappet:  Stable 
7.4  No—roUiiwg  Apnnta  lor  Aeida  ond 
CotMltca:  Noi  pcruneni 
7 .4  Polymael—How:  Not  pertinent 
7.4  laklbllor  O*  PofymoH—How:  Not  ptruiww 


I  WATER  fOUUTlOH 

•  1  AoooltC  Voetettr  Nw*« 

•  2  Wdartanl  TatONr  N«n* 

4  3  g«ofog*M  Oaygow  Pomowd  (OOP)  N*« 
4  4  laad  CHoto  Cone nwlr noon  Niantial 


1  SELECTED  MANUFACTURERS 
Dm*  CnemnaKo 
Midland  M*k  4MM0 
ImM  Otem*M  Co 
Huvu«r  Tea  77001 

I  r»i..n  C  4'bnk  C orp 

C Ikflikjii  and  PU«iic<  Oiikim 

270  Park  A«c 

Nr«  >  ui  k .  N  >  HOll 


11.  HAZARD  ASSESSMENT  CODE 

iWaw4ta»a  naaaaa-w  "rmn  C0*ao)> 

A4-CO-EF-C 

12.  HAZARO  CLASSIFICATIONS 

12.1 

Coda  of  Podor M  RagulalioM-. 

Flammable  comprcttcd  gat 

12.2 

NA4  Hoaord  Aalin«  Hr  0u4k  Walor 

Trinaponatlon: 

Colngory 

Anttnf 

F«a  . 

* 

Health 

Vapor  Irritant 

0 

Lidutd  or  Solid  Irmant 

0 

PoiMMU 

1 

Water  Pollgtiott 

Human  Totictlv 

0 

Aquatic  Toticity 

1 

Atuhcitc  Effect 

0 

Rtaciiviu 

Other  ChcmicaK 

1 

Wain 

0 

Self' React  ton 

1 

123 

Category 

Clone  Mica  How 

Health  HaiardlPuet 

1 

Flammabtltiv  t  Red) 

4 

React i»h»  Oelk>»( 

1 

10  SHIPPING  INFORMATION 

10  1  Oradn  o*  Purttf  OMAKti  1>1 

pol*»n<f irauon  to*V  to *3 

prop*  tcnc  concern  rate  40*1 
10  2  tloroon  Tamper  atom  Amhient 
10  3  two*  MoMpkaw  Vtfcqi.<.en<cfl> 

10  4  V wilma.  saint  relief 


13.  PHYSICAL  ANO  CHEMICAL  PROPERTIES 

13  1  AfiyaicM  State  eMS*C  and  1  Mm:  0«- 
13  ?  MetecwlM  WeifM:  42  0k 
13.3  PMImfi  Pomt  M  1  aim: 

-S3VF  -  -47  7*C  -  227  7*k 
13  4  Prooi  ng  Pome: 

-)0  4*F«  -|»S2*C  Ml‘k 
13  S  CrmcnlTomoorotwro: 

IV7  :•  F  -  41  4*C  »  JaMTA 
13  4  Crrttcal  Pronnuro: 

#70  Util  »4>#  aiir  ■  4  02  V  \  •  m; 

13  7  Spedftc  Gravity:  0«Wti  — »’*v  i:<u»«d* 
13  4  Uould  Surface  Tnnaion: 

10  7  dttet/cm  •  0  01k?  N/m  a’  -4“*l 
13  9  LldtMd-Wator  Inlorloctol  Tonxon: 

N.»i  p<-,inrni 

13  10  Vapor  (Caa)SooctfK  Crarlty  ■  * 

1311  Aalto  o<  Spoetltc  Honta  o<  Vopor  (Ga«). 

I  172 

13  12  Lolnm  Nani  o<  Vaporitatton: 

l»1  Bta  ift  •  1 04  cal'p  •  4J:  *  ;.»*  i  • 

13  13  Hoal ot ComOunlton:  -l«.b9:Hta  to 
•  -lo.tooeai  |  -  -454  0*  *  u7  J  k< 
13  14  Hoot  o«  OncampoiHlQw:  Not  pcM.neni 
13  IS  Hoot  Of  SoJwAon:  Not  pen.nent 
13  14  Moot  of  Potymoriiatton:  Soi^rt  **A 


i»] 


SHS 


SODIUM  HYDROSULFIDE  SOLUTION 


UO*a  fcodSto 

*  k - wAiMU 

h  ten*  h*4nm»a 

Lnjutd 

fua  untO  osier 

LiyPi  sedu- 
us  ml 

Sul  ten  tp  inlur 

4t”*s  it  p.,v~h*r 

lu. tat*  >■'!  i*%»«  .!>«.  hii«rd  it laienal 

V.lit*  Imil  h*1llll  and  vlhill-xt  ■  ••Mift 


Fir* 


l  *»  f«<  «wJh>I  anl 


Exposure 


UVUD 

Imtsnny  w  <kM  «mI  «tn 

If  it»*U»tJ  mU  cum  *m«i  .onutiny  ,*r  i«*t#  of  ciMhCtauMM. 
Rfmvt  s' unfamsnated  (W«kM|  1*4  sh.oe 
Muih  ilfKMM»  auk  pt«*iy  wf  "tit* 

IF  <*  IUS  l*4d  eueteM  .span  and  tv.sk  ..<0  pies***  •>(  •■<«« 

IF  IW4LLO**fcU  .nrf  *«*<••««  CO*S<  IOCS  h »*e  "Ctsas  dsmk  *<Ni 
nr  MSsfA  and  Vs*#  »«t  Inti  Ul4«t  l 

IF  S**  ALLOWkD  and  ..iHMNtUOW  IlklOM  HAVING  CO* 
VCLSIONJ  Jm  miiki*|  ncrfi  keep  »*M«  *»tm 


Water 

Pollution 


0*ny*r»v«  i«  mkint  life  *«  kt|k  .-iNHtHinni'M 
Mae  he  danyernwt  .(  u  enter*  -air*  *ukn 
An  lift  lutal  Health  *.hI  ndsllsfe  »f  final* 
v.»nf»  <i|wrstim  wf  ihhIw  *itfi  tsukr 


i.  suro*u  to  oiscmikc 


l  LASCiS 


|M«(*<Mh.f  •«() 

■  ♦strut  hW*< 

Oispats*  and  :t«,N 


|.  CHEMICAL  DESIGNATIONS 

3  •  SyrteOftea.  V*dns*h  •»><«•/•  x 
s.mImki.  h*d»  ’*«*  -«".de 
.  jtlHi.H  n« 

3  2  Coast  Quota  C  entpatiOiMy  Ciesasftcauon 

}  .  he  x*riu(»a 

3  3  Ckanttl  Ftnavlf  n«>m  Hu 


N«.  liM  r«|i>in|  u»  L>.»lf  H 
kakitl  ttey.-atmns 


♦.  QMinmi  characteristics 

A  •  Nhyescef  Sialalat  ikippaA):  L«i«nl 

i«ii(i 

*2  Col or  l  jiK  «iilua 

!«#»»  1  Jar*  ”*d 

«  3  Odor-  A  mi*  e«*» 


3  «  IMCO'Umlol  Motions  Ntamonce* 
Oaafimo*  V*  k*:e.l 


V  MEAUH  HAtMOS 

4’  Fsna***  lrsls*n»»  toptpmowf  ItuTsr  •*•*:.  •*  apron  *>uyi»  »pH*H- 

p*i»»f  |hi*l«  ,**  iilf  lipi  i|«piil<>'  er  i(ilsu*ij<*(il  n.*aih.n|  .pparaU* 

4  3  lympiows  foilooi*|  1imi»»  I'IsisImi*  <i  am  »s««t  .ffns.i  i*  #*  'npi«!  jf*  irj»i  t  ’■! 

je»»'Ml  ‘•Nr’In  ps«^i*|  hsjl  I|(*  >Hlf.de  4**  •**•*1*  *i!  At  f  »*  ■Ilf  •*«'  A'll  ‘S  >U •<*!. 

Ji/r.iffo  istNt  >>1*111*1.  .ii*li*«fii  >4*  <•!  ’.•  ■••%*  /I  *J*i>"i*i- 

*o*s.  r<*pt««.  >r.  failure  a  'J  U  >i* 

l-yaul  .*>«€*  ntarsed  e»«  f-ia  in  i.nusy.  jtllr**ii.>i*  •  «  «<J..w-ei>  ",  .aus-ny 

*l«r'i*|vl  "•••<«  if  :M  *>>nl  ,.i*i*»s  lifitli  |lk'<i>i  .  ’«hi  "at  h»'*a»e  *ltV,,#'flf'. 
t  aMkl  of  l*4»sd  •  •*•-*  tl««t  ■*!  sal  *  *n»l  .  .1  «.,<  .fi  •i«|;ipi>tl  "a. 

,»JH  I«i"i  i'h  I  *»*«»..  •*  .au*<«  •«•»■«  •*•'■**  a*>t*.  »•  «>i*  1  <atir 

mOMtOol  ifa.l  pa  1*  tilt'Viiii  iw  iMIm<«|1  't.ai  1*4  .  >■«  1  *4  nt-owl  h,  J  af*n 
l*4<|ltt|ll«  ..■'•apt*  4*,..*hi.i»»  ■<>.  1*4  ?*f  «•*«»«  a*  ’«*?■  a<  -  '  -*»  V  MJTtrU 
4  3  tmilW*t  Or  li|WUiS  IMKI  LlUA  nu>i  ».»  •  ■  •••*»  ..•■*»*  ft.  ’*  44  »'■  T  .spne't  .a1' 
jpssuia*  .(Miiiti'j  Ifi.isioi  >||>|  On«ik  le»n"M*  '(itM-la'-  i*  13  E'  imHolu'i  » 

|v«4  arfk>i'M«t>*H'<t*f  '*t4i*f  *st|r  '  it  a  *'*■*«*  .t  *  **>o  >Miii  "«|itai  rllt'"ii,i| 

«•  »n*  It  p'K'iil.  t*il«  s*«iM|  t<  rni,.i*t‘ia'i<  jliUk.a*  |W  >|1'  *4>  NHP  **«la’S 

*.**•«  i*d  si .  *ppt>ed  '•*  1  a<  r •«»  *<m  ’>*'•'«*•»  hO  i  N  *  *t«d<*t«-%  •lo»k  a:Y*ed 

iiiai  ••!*  till*  l*ij>lt*lt|iui  llllli  iil.l  **-’jt...n  SO’t'tll  lMik>liOV  j*Ui*  *«l  tn 
«i!*oii»o  a*  n  ,*ii«*i<  .f  ?*<■«*  >  »»  •'«*>•. us  *•!•.(  i|*t  11*1*1*11 

,1  •  air '  I*  •■  *  Mill  •!'»'  I  >1  ■  J*ie  toil  I  I  a  p*>  M  0*14'*.  I  't*>*  * 

,MM.<l>lN  ••**0.1*4  tta.  V*  ■*.lot,«u  A*  '!»•.. *4  «*.*  H  pot.eht  .  tOr.-ai  o-|h  a  li*|«f  V 
•h<nnd  >•  -u’ayed  •  :D«*vfOri»*  »*l«a' 


t  I 

•  2 

•  3 

•  4 

<3 

4  • 

41 

n 


'2  3 


t  flic  HAJMDS 

Flook  Point  s.m  ilim***i« 

Flowsmooio  ViHMla  m  A* r  v>a  itammaiwc 

FUO  gm*«fMi»Oi**f  *  pan  Is 

N.n  pMi.nr-x 

Pm*  IsOopyioOsssf  Afonto  Mott*  O*  Uawf: 

Vo  p*rl  .*<IH 

tpoool  MoaoaO*  #1  C  onto uo Won  ProAuCIs 

Nut 

l*AOw>i  mi  Pit*:  N  « 

IgniOon  Ti*hhivh.  n... 
tloclnool  Nil**#  N.a  ^rri'kom 
QwmlOf  A*t*.  Vh  pcn.nc-K 


7.  CHEMICAL  REACTIVirr 

Poodtstty  vim  w*t or  No  reaction 
Hoocboity  with  Coot m*o  Mpton***: 

C  or  rode*  most  metals  Out  reaction  i« 
not  hazardous 

HoOstwy  Qwwn  TrawapoH:  v*bte 
Noutrpipnf  iysntl  Mr  Acuta  »**0 
Cawottco:  flood  ••I* -atcr 
PolyMtowaoH**:  Not  oemnent 
InlttOHar  *4  P*<y  morn  anon: 

Not  pertinent 


I  WATER  POUUtiOfl 


1  1 

ApMtse  TosKIty 

.•Ohm,  1  an  nr  '•«**"  •  '•  h  '1  „ 

•  «>' 

--n 

1  2 

Wefortowl  foiicify  .'ala  '  ’1  J.  1  ’•  » 

S  3 

SteteyiC.I  Osypan  Oamaasd  iSO0> 

Data  -lit  aaau  in** 

•  4 

Pood  Cha.n  Concentration  Potant.ai 
N..n* 

9  SELECTED  MAflUf ACTUflEAS 

i  Nl a u>*er  Chemical  C  oi* P*n« 

lmiu«:r-ait  *ie*u>.a>  |)»’>-«* 

AcMpiN  L.  .IM  OMMI 
'  Fp  i  l*Us>'  ,(i  In.j'p1' 

Indus! '  at  *  hemivxi  lh»-.i.m 
(Mfliaifau  A  enter 
p.itsour*h  Fa  i>::: 
i  C  h<m>ual  P :  JduCi  »  C  urp"  atuin 
KiM  Fh.hp  K4 
tad  Prosidence  H  I  «»’**•  4 


10  SHIPPIHC  INFORMATION 

10  1  OradM  oe  PwHtr  «J  *0’»  .otuu.m* 
*n  *ate' 

10  2  limy*  TsmpsiHur*  *'i'E 
tO  3  Irsorl  Almospksrs  hn'fs»i>cir,n 
10  4  VaMMf:  Prcvswtt  sacuuin 


II.  MUM)  ASSISSHCXI  CODE 

■twin’s  »uni»iw«uitui  CO  see  It 

A-P 


It  HAiARO  CLASSIFICATIONS 

Coda  Of  Fadaral  H#9*dals«na: 

N.m  timed 

MAS  HaiarO  Natt«sf  tor  Suit  Water 
Transportation. 

Category  NstiMf 

Fir*  •> 

Health 

Vaput  Irritant 

Lnju>d  or  Nuud  lrr.ian<  k 

Poisun*  *  4 

Water  Pollution 
Human  T.iiivfs 

Aduatic  T  a«’cils  i 

Aesthetic  t*fevt 
Keactisds 
Olh*' CJlem  »at* 

Water  <1 

veil  Neat'"**  *1 

NFPA  HaiarO  ClaamScattona  n  n  t>>.ed 


13.  PHYSICAL  ANO  CHEMICAL  PRQPtAtlES 

•  3  I  PHyascat  Slot*  of  1f*C  assO  1  aim  I  ■»■■■■: 
13  2  (OotoCtflar  WayNi:  N.h  pennies. 

13  3  Wotltny  Point  af  1  siw  .apjir.is  i 
?I2*F  •  I0U*C  a  n«A 
13  4  Froaemf  Point:  j*|h»i  i 

•j’f  •  •  ?*c  •  :*»•* 

’3  5  Crtftoal  Tsuiparffttia  N  h  pen  n*>” 

<3  4  Critical  prasiyr*:  N.M  pe«l.nrn> 

13  T  Specific  Gravity-  .  t  at  t '  . 

1 3  A  Uptstd  Surface  Tana*on 
Oat.  mat  **  «»ah«e 

’3  •  UpwiO-Wsiar  tntarfOciai  T*na*on 
Nyf  per.  stm 

13  10  vopor  ((seal  Sp^ifW  Qrav.lf 

Nut  9*'.  *e  >« 

'3't  P«N«  o'  Sp-c  hc  NSI'I  Of  Vepo>  .Cast 

N.«  pert  ne  , 

13  <2  Latent  Hear  >1  Vspunisua* 

No*  Ten  »e* i 

'3  ‘3  Meal  «i  CsmAwslia*  h.«  3'  •  *»  *» 

*3  14  Hoal  af  Oocompeaition  N  pt  :  -r 
13i3  Hoal  af  Solution  N  *  jr  em 
«3  *4  Heal  of  Poty.i'onaofion  n  ..  pe 


S  HUtIH  HIUIOS  (Cl"  I  ) 


1!  patient  is  ,is.i*n’u«i  do  am  >-•»>. hi nj  >ui  >ts«rc  :  st't  ■»  'o  **iiiMiiii*  *u  h'ea'h.ne 

■  his  tuny  *e  should  he  sept  ‘>ji»*rtl  and  false  eeih  emusedt  He  *01  %*  'cs.  l.sets  >0  «.«*•*  •<( 
I’Hflilu*  .t'  kf  •«  pketl  h  t  Jit  <J||«*  Nwl'j" 

S*  TotfCHy  Oy  Inn  elation  |T>it*sh*i4  Limit  VaHsol  t>ai  a  nm  sii«*>tc 

3  3  Shan- Term  inhalation  Li  nut  a  Data  n,.i  j««iiatue 

4  4  TotiCtfy  Sy  tefoatton  t*ra.  «  *  L  0*0  *  >• '  (  ky 

3  .*  Lola  Taalcify:  Uata  s»t  as.-.ahle 

SA  Vapor  (Oaa)  irntanl  Clwraoianvnca  »iji.i«.jiit"  *,«n  t«-t*  •■'  .«*  *  •  ?r  . 

■  Id  h.fh  .itAv Chiral”  rt*  «.-pteaiaSC  'he  ffjs:  s  I«:n;u.i  ,  * 

4  }  Opted  Or  Se*d  Irrttent  Charade  riaftca  *  »•  leirtus  ••  :*-i  Mj.  .j„rN* 

Jeytcc  huths  jMe'  a  ’t»  ninates  ..i*Msi 

4  to  Odor  TTiraaMoid:  I  r>-4*  ,*p  n 


SHO 


SODIUM  HYDROXIDE 


I _ L 


Amn4  fMiirt  wii*  mU  Mid  M  Kitf  |Nfti  m|f 
wHw  — iriUM)  Hdrtiin 
9  mMi 

Mm  i«d  immm  dwrtmpd  nnM 

S*n(«  Inral  kriltfi  Md  potowfwM  (Mtni 


S  HEALTH  HAiAIOS 

S  1  Pt—nM  PfOIOCtnt  l»dpWMt  CHcmtc.il  W«i>  fwfylcv  f.sc  «*<c<d  filter  o» 
re-pif  ator  ruMtr  (KKH».  mMtcr  fto«f« 

5  2  IfmfMffK  rtHvwMf  CipMwr  Suooy  corrocfc ao-of*  wn contacted  «»~mc»  INHAl  ATlON 
d«ti  rrio»  cmnc  dam  ape  to  «f*p«r  wpirMiKv  tract  <#d  l»af  K«df.  prudniai  from  mild  AM 
■fiiudoa  la  pncvmiMHn  INC  LOTION  «r>trtd4mjftiuffl«riMt  «c«i(<^ 

formation  «k  jwr(u»jiu»*  ma>  oaur  tYKOMACT  pfwd««"0<r( djm^ft 
5  3  Trwwwil  Hr  Bi>iinrr  INHALATION  rim««c  f'wn  <vppitn  ull 

pA»>Kijn  INGISTlON  $••€  *  a««r  of  nnik  folio* »d  I*  dilute  »i*ef ar  or  ir«n  j*»ce  do  NOT 
>rtdu<«  *Of«H«l»p  NIL  IN  aesA  immediate!*  OllA  larpe  4«emi1ie>  of  aaler  *Ad e»  cmcifcflct 
«Ao«er  »Me  'tmiAinf  sofhmf  kommue  •  uih>I  medical  help  «rn«r>  call 
ph>.i<.a«  fc>  EN  Iff  If  ale  immediatcK  art  A  CtfpiO*'  amount*  of  *afct  for  al  tca»t  I  *  MM  . 

»all  ph» *ictan 

S  a  T«ate»fy  toy  AMMlrtte*  (Ttvaolfld  LMi  »  Vatu*}:  V*  reft  mem 
5  3  lltofl-TdMI  IflkdMlM  IMIl;  Nod  p»rti«*iw 
$  •  T« lie Ity  toy  IftfoottoA:  t>aia  mu  available 
ST  UNoToiMHy:  None 

St  Vapor  (Odd)  leH*»*»*  Choroctortellco:  Nonvolatile 

SI  ‘LtpuMor  tooMlrrtt«*lChoroctor>eHCK  Ne«efC*Ltn  irritant  Ca»*«*  *ei»Ad  and  tAwd-deyrcc 
Nff  M»  iff*  *lw»l  CO*' act  J*d  l»  «•')  injeHO**  10  tfc«  «*e* 

S  10  Otoor  TkradNId:  Not  pertinent 


SODIUM  HYDROXIDE 


ij 


STY 


STYRENE 


»«M ry  bqwd  Coiorlr*  10  light  **Bo«  *»«*(  pwssanl  o 


Flo* 1 1  am  r|MI  Flsomutoi*.  WTIUMf  *SpOi  «*  produced 


A*wd  rum  act  with  hqud  an*  h**g  prepu  m) 

*»*•*  chemwal  grate* n**  tan  with  mW«mi breathing  jpgaraiuk 

Si»p  dn*hary*  if  pomMt 

C»M  fir*  «*  par  tin*  *  t 

l“»Ui*  anti  ivmmi  dnr  huged  mittful 

Notil*  luesl  health  and  pultuuon  rearrwi  *g*»o*» 


r  imihutiiMr 

COM  4INEKS  MAY  EXPLODE  IN  FIRE 
Flidibaet  shiny  '»(>>«  trad  may  occur 
S  apur  ms*  *  ipiud*  if  ignttsd  m  an  rnelewd  arc* 

!***«  rh*n*v*i  prmetn**  Mil  »Hh  wtf<u*tain«d  brrjihmg  apparstui 
Ci.mhai  firm  (rum  wir  dmiMt  u*  protected  locative 
E  *imytii*>i  * i lit  Ur*  chemical  loan*  or  cartoon  diuauk 
**al*r  no*  hr  .neffecn**  on  fir* 

Cunt  **{Mru4  ■iMiiiMn  »nh  water 


CALL  FOR  MEDICAL  AID 
VaPOR 

Imiaimf  la  «)«.  now  and  throat. 

If  inhaled  will  ouar  diuineu  or  k>»  of  CofttOoutiH* 

Mi.**  to  frrfth  air 

U  hmihin)  hj*  iiupprd.  pi**  artificial  mpiraiion 
II  breathing  i*  difficull.fi**  oiyf*it 

LIOUID 

Will  burn  akin  and  *)*v 
Harmful  if  f*»aliow*d 
R*mt>«*  roniam.naied  ch.th.ny  and  thoei 
flink  if i*i  t*d  at***  wiih  plenty  of  water 
IF  l>  EYES,  hold  rvrUd*  open  and  flutb  with  plenty  of  water 
IF  S*ALLOwED  and  victim  laCONSCKMJS  ha**  nciun  dnnk  ■ 
or  irulV 

DO  NOT  INDLCE  VOMITING 


M  AR.MMJL  TO  AOOATK  LIFE  IN  VERY  LOW  CONCENTRATIONS. 

Water  I  E  uuliny  lo  ti*o r* I  n* 

May  br  danpernua  if  n  enten  »al*r  mukrt 
POttutiOf)  Notify  local  h*aith  and  wildlife  offWiaN 
Notify  operator*  of  nearby  water  intake* 


1  RESPONSE  TO  DISCHARGE  2.  LABELS 

.|o miwm un»an ***»»«  CO  aa*  <■ 

K*oe  warning  air  contaminant  No  haiard  label  required  by 

Mrvhartnal  containment  Code  of  Federal  Regulation* 

Should  h*  •cmo.cd 
Chemical  and  pb**ica'  treatment 


3.  CHEMICAL  DESIGNATIONS 

3  1  Synonym*:  Phenethtlcnc  Phenvicihyknc. 

hlyrol.  Sitrokne.  V  mylberwen* 

3  2  Cooat  Guard  Compatibility  Claasiftcatkon: 

Monomer 

33  Chomiee<  Formula:  C,H.ONCHj 
3  4  IMCOUnited  Nation*  Numerical 
Omfnitiofl’.  )  J'M}' 


4.  OBSERVABLE  CHARACTERISTICS 

4  1  Physical  Stat#  (ai  shipped):  L  >qu*d 
4.2  Color  CiHorlcs* 

4  3  Odor:  Sweet  at  iow  concentration* 
characterise  pungent  *harp. 
di*af  rccablc 


S.  HEALTH  HAZARDS 

5  1  Personal  Protective  Iquipmanl:  Air  supplied  nta*k  or  appro*  cd  v*ni»ter  rubber  or  plarltc 
fto»c*'boot*  guggle*  or  lac*  *hi«id 

5  2  Symptoms  Following  Eipoaurr.  Moderate  irritation  of  eye*  and  *kin  High  *apO<  concentration* 
cau*<  d<//in**«.  drunkenno*.  and  anr*lbc*ia 

S3  Troolmont  for  lipaturt:  (NHALATfON  remove  to  fre*  nr.  krrg  *armj*dij*ift.  tit* 
artificial  respiration  if  needed  INGESTION  do  NOT  t.  Juce  »omiiing  call  ph**«ian.  no 
known  a  n  i  id  ore  SR|N  OR  EYE  CONT  ACT  flu»h  with  plenty  of  water,  for  ete*  get  medical 
attention 

5  4  Ttiktly  by  InhalttMti  (TNttMd  LltnH  VlitM):  <00  ppm 

5  S  Short -T or m  inhalation  Limits:  I  Of*  ppm  for  iO  mm 

5  4  TasWIty  By  Ingeotton:  Grade  2  l  L>«  0  >to  ?  g,  kg 

5  7  Lot#  To  arc  tty:  Data  not  j.ailahie 

5  4  Vapor  (6oa|  IrrHonf  Characteristics.  V  apor*  cau*e  moderate  ifitatnm  *uch  that  pcr*onn«i  wilt 
f.nd  high  concentration*  unptea*am  The  effect  i»  temporary 

5  *  UqvM  or  Solid  Irritant  C bar acleria tree:  C  au*e*  *maMmg  of  the  *kin  and  Tom  degree  burn*  on 
»bprt  e»|n>*urc  mat  cau*e  *evondart  burnt  on  long  *  tpo*ur< 


i  EIRE  HAZARDS 

5  1  Flash  Point:  ¥.»*>  OL  M*t  C  C 

6?  FlammaMo  Ltmlta  In  Atr  I  l'l  »  n 
t  3  Firo  Catingwishing  Agonta:  *  ater 

log  loam  carbon  diocidc.  or  d't  chemical 

0  4  Fir  a  Cilmgorahing  Agonta  Not  to  ho  Uaod 

M  ater  mat  be  ineffective 

6  5  Spoctoi  Hour  Pa  of  Combvalton  Products 

Not  periincm 

6  6  BaKavtor  In  Flro:  \  apor  i»  bca*ter  ihun 
air  and  may  travel  Con*tderablc 
divtancr  to  a  *ourcc  of  ignition  and  H»*h 
back  At  cicvaicd  icmperature*  >wcb 
a*  in  fire  condo  ton*,  pult  merit  anon 
may  take  place  whieb  mat  lead  to 
cuniaine*  ripiu*ion 
6  7  ignition  Tomporotwro:  9i4*t 
6.6  Eloctrrcol  Hazard*  Cia»*  I  Group!) 

6  9  Burning  Halo:  t  !  mm, mm 


7.  CHEMICAL  REACTIVITY 

7  1  Haactivily  with  Walar:  No  reaction 
7  2  Reactivity  with  Common  Matoriala: 

No  react  ton 

7.3  Stability  During  Transport:  Stable 
7  4  Neutr aliting  Aganla  tor  Acida  and 
Cauatica:  Noi  pertinent 

7.5  Polymerization:  May  occur  if  heated  above 
I  SO*  F  Can  cau*c  rupture  of  container 
Metal  *alt*.  pero»  dc*.  and  *tronf  acid* 
may  al*ocau*c  polymer  nation 
7  6  Inhibitor  ot  Polymerization:  Ternary- 
butyicatechol  10-15  ppm 


11.  HAZARD  ASSESSMENT  CODE 


12.  KAZARO  CLASSIFICATIONS 

1 2  1  Cod*  ol  Federal  Regulation*: 

Not  listed 

12  2  NAS  Hazard  Rating  tor  Bulk  Water 
Tr  ana  porta  lion: 

Category  Ra 


Health 

Vapor  Irritant 

Liquid  or  Solid  Irritant 

Ponon* 

w  ater  Pollution 
Human  TonCity 
Agualic  T OkiCity 
AevthctK  ETfect 
Reactivity 
Other  Chemical* 

M  ater 

Self-Rcacnon 

12  3  NFPA  Hazard  CleeetflcelioiM: 


Health  Ha/ard  I  Blue) 

t  lammabiln  *  (Red I 


I  water  pollution 

6  1  AgwatH  Tearcttr- 

22  ppm  w*br  'btucgiii./TL«n  'ire*n  m0it’ 
6  2  Wetortowl  Toslclty:  Data  not  a*adaM( 

6  3  Biological  Oaygen  Demand  (BOO): 

l*'4  tiheor  l  412  day* 

6  4  Food  Cham  Conconlration  Potanttal. 
None 


S  SELECTED  MANUFACTURERS 

AmtK'O  C  h»  m  icat*  Co*  P 
ViOs.iwih  Miihig an  A** 

C  hitago.  lli  ntaiO^ 

Do.Otim.uCB 
Midland  V  »h  a.rau 
M.in*anui  C  o 

Mun*anio  l,olvmer*  A  Pemivhemi.a**  i 
"'ll  North  .  ndhergh  Bl*d 
Ni  |  no..  Mu  Mine. 


10.  SHIPPING  INFORMATION 

10  1  Grad*ao<  Purity:  «>»  wj 
10  2  Sloraga  Tomporaturo:  Ambient 
10  3  Inert  Atmoaphore:  No  requirement 
10  4  V anting  Open  <  flame  an  ester  i 


PHYSICAL  AND  CHEMICAL  PROPERTIES 

Physical  State  ot  t$*C  and  1  atm: 

L  quid 

Molecular  Weight  ifM  l  > 

Boding  Poml  at  t  atm: 

2M.1  4‘k  ft  ,4«  2*C  •  AIN  4»R 
Fraocing  Point: 

-2.1  l  *  r  •  -  R)  b’C  -  242  fk 
CrHtcai  Tamparatura: 

?0‘’F  •  »  rar.*k 

Critical  Prassura: 

5 40  ■  lv  4*i  atm  •  4  (Nt  M  V  m 

Specific  Gravity:  0  qun  ai  Y**C  .  Iiquivt ' 
Liquid  Surface  Tonalon: 

)2  I4d*ie'.*m  -  0  0)214  N  n-  at 

Llqurd- Water  'niortactal  Tension. 

»  4ft  d*  "r*  -  cm  ■  0Ol^4N  N  n.  at  l4*t 

»  Vapor  (Css)  Soaciflc  Grasrty: 

Not  pen  tent 

Ratio  of  S  pacific  Heats  ol  Vapor  (Cat) 

I  0-4 

1  Latent  Hast  ot  Vaportzatton 

I  V*  B<b  -h  -  hn  I  cat  »*!M«  O*  J  ft. 
1  Heat  ol  Combustion:  \bi  pni.*cT 
Heat  ot  0  acorn  position.  N*,t  p*-  .nm 


I  Heat  el  Poly  mentation:  -2*  ‘Hi* 
•  -Dlvil/f  •  4»  *  t«*  J  M 


i® 


TOl 


TOLUENE 


C<— —  tlKOIM 


l»IW«  Uqmd 


CoU*rt*»  Flaaaeni 


RoiU  on  water  Flammable.  imuhnp  **per  at 


Slop  d.vfca/pe  tl  p»xMi  Lrvp  people  »*•> 

Shut  o If  ip  tufton  wwntt  tn4  raM  fee  4»|WlW*i 
'in  up»nw3  wl  me  oatei  \pr%'  in  "knart  dt>wn"  n|M 
a>imi1  corner!  »"h  liquid  tad  »»pu» 

Iwlrtf  tad  tvawiw  diwlijrrrd  MWml 

Nulifv  Jinef  hull*  tad  p»ilul«m  CuntruJ  if eQCtft 


Fire 


FLAWWAMLt 

FUthhwd  lloflf  vipur  I  rill  KTW 

Vipw  mi  i iphidr  4  ip  ivied  m  enmcluied  ere# 

"rir  fufflrx  md  i*if«<>ntemed  hreilh.np  apperiiui 
fc  tunpuMft  with  dr*  clfKlI  fun  nr  carbon  diotidf 
*|ifi  «!•  Nr  nrflrrwi  u«  fit* 
fiml  tipurdi.KiitiMn  with  iii«i 


Exposure 


CAU  FOR  MCINCAL  AID 
VAPOR 

I  mu  imp  10  rm.  nu«  tod  throat 

If  intuird  will  cauvr  niMt.  *onulip|.  headache.  diuiiwo. 

difficult  bro  iKing.  or  Iw  of  cv**aom"om 
Mu>«  10  frcU*  itr 

II  Nrilhtni  h*>  ttopprd .  fnr  artificial  mpmlmn 
II  bmihinf  diffK-vti give  uvtpea 

LIOUIO 

ImuiMi  19  dun  and  eye* 

If  •  •altowrd.  nH  cauu  ruu*aa.  vomiting  or  knj  o(  cunvciovvice* 
Rmuir  contaminated  clothing  and  thoev 
Fludi  afire  rd  mw  with  pit  nty  of  wair f 
I  f  IN  E YES  hold  rvebdi  open  and  fluih  «uh  pttaty  of  water 
IF  SWALLOWED  end  vwiimia  CONSCIOUS  ha*r  *«(«.  tfnnk  water 
or  milk 

DO  NOT  INDUCE  VOMITING. 


Water 

Pollution 


Danprroui  to  aquatic  kf«  in  htfh  con  cent  ratio 
Fouling  to  thorebne 

W»»  a*  4anf*tn»  (|  it  mim  water  intake*. 
Vilify  meal  nrilrti  and  wildlife  offinah 
No  lift  operator*  of  «rwk*  water  intake* 


\  KSIOHSl  W  OISWMBt 

tt—  «mam  Mnwri  C(<da> 

l*Mi«  warning  high  rtammabdii* 
Evacuate  area 


3.  CHEMICAL  DESIGNATIONS 

tynonyme:  Meth'Jbemene 
Methylbcnzoi 
Toluol 

3  2  Cooat  Guard  CompetfeiUty  C laeaWcetion: 

Aromatic  hvd'oearbon 
3  3  Chemical  Fermuli:  C*M.C  H  > 

IMCO/Uniled  Noltowo  Numerical 
Oeaifnilion;  J  2  I 2«4 


3  1 


3  4 


4.  OBSERVABLE  CHARACTERISTICS 

4. 1  PhyeiceJ  Staid  (■•  ahlpped):  Liquid 

4.2  Color:  ColorlcM 

4.3  Odor.  Pungent,  aromatic,  benitne  like. 

dm  met.  pteaum 


S  HEALTH  HA2AR0S 

5  1  Paruonal  Protective  Equipment:  Air 'applied  mack,  goggle*  or  face  vhteid.  pta><«c  glove* 

5  2  Symptom#  FeUowtog  C apteure-  Vapor*  irritate  eye*  and  upper  roptrelory  tract,  nmtdw/innv 
headache  amiimia.  tenpiratory  jrre>i  L  iqwid  irritate*  <>o  and  cauie*  dr*mp  of  vim  If 
aspirated.  cau«e*  CPufhmp .  fagging.  di'i'e".  and  rap<dl>  developing  pwimonjr*  cdem«  If 
>ftfcMedcju*e'  vomiting  ptipmg  diarrhea  depleted  respiration 
5  3  Treatment  tor  I  apoeure:  INHALATION  remote  <o  fre*h  a>r  ><**  artificial  r  expiration  and 
nivfcn  >f  needed,  call  a  doctor  INGESTION  do  NOT  mducc  vomiting.  call  a  duo  or  {US 
Ou»h  with  water  for  at  ICJtt  l'  min  SMN  wipe  off  «a*h  with  *oap  and  water 
5  4  Toatclty  dp  tohotoftoo  (Throohotd  Limit  Voluo):  100  ppm 
5  5  SboH-Tdrm  tnbolallow  Limit*  nOO  ppm  for  XI  mm 
5*  ToalcHy  Oy  to^ooltow:  Grade  2.  L0»0  >  to  <  $  kp 
5  7  Lot#  Teilrltf  h  Kjn<»  and  li*r<  damape  ma  >otlt>n  myeviun 

5  I  Vapor  (Oaa)  Irrttoot  Char  ac  tenet  k  a:  '  adur.  eauve  a  vlipht  .mart  my  of  the  e>e*  or  revp iratorv 
i»*t(m  if  prevent  n  hiph  cimcent ranonv  The  effect  >»  tem^jrar* 

3  9  Uquid  or  Solid  IrrrtaWt  Charactanatlca  tommium  hazard  It  'fn«d  on  cio»h>n|  and  allowed 
to  remain  mu  <aa'<  'mariinp  and  frddrnmp  o'  the  tkm 
5  10  Odor  Throabwl#  0  1 7  ppm 


6  1 


S3 


S  4 


6  5 
«« 


7  1 

7.2 

73 
7  4 

7.5 

7.6 


121 


12.2 


12  3 


i  FIRE  HAZAIOS 

Plaah  Point  40*F  C  t  .  S»*F  O  C 
PlammoMo  Ltodto  to  Air.  1.27*6-7*9 
Fire  tattngtoohtof  A p onto-  Cartoa 
d*o*idr  or  0r>  chemical  'or  vmaH  (tip. 
or dmer>  foam  for  larpe  firm 
Firo  Euln^yiaMnf  A  ROMO  Mot  to  bo  Woo* 
14  ater  m««  ho  iftffleciieo 
Special  Ha  car  do  of  ComOwotfo  Prodwclo: 
Not  prniocot 

Behavior  In  tot:  N  »r»>r  •«  heavier  than 
air  and  mat  travel  a  no*dc'iNi 
d>>*  after  to  a  MMtrti  vr  •!'  ft  aftd 
fle'll  hack 

iRmtion  Tomporoluro:  W'*i 
Eloclrtcoi  Me  lard:  Claw  I  Group  D 
■vriMftR  Roto:  5  7  mm  ■  mm 


7.  CHEMICAL  REACTIVITY 

Reactivity  Milt  Wotor.  No  reaction 
Reactivity  with  Common  Motor toto: 

No  reaction 

Stability  During  Tran* port:  Subic 
Neutral  ixing  Agent#  tor  Acid#  and 
Couetics:  Sot  pertinent 
Peijrmertxetton;  Not  pert  mem 
Inhibitor  of  PolymeeiteHen:  Nm  pemncni 


I  MATER  POLLUTION 

S  1  AqoeHc  ToatoMr 

HhVmg'l  /Onhi-vunfivh.TLm  <»c-h 
S  2  WalortoM  ToatoMF  Data  «o>  avadahte 

•  3  Sic-iogtCdl  OapROR  Oomorvd  (BOOL 

i/»  A  day v.  ill  (them  t  fcda»> 

•  4  Food  Cfcoto  Corvdontratmn  Potowbot 

None 


9.  SELECTEO  MANUEACIURERS 

I  k<tut)fW<OKil(y 
Huu»6ft  7et  1K#i 
Shell  Chcm*atC  o 
PctiuchcmKaK  Divmon 
Houvtuft  Tc*  TTOl'f 
Sun  On  Co 
St  Oavidv  Pa  ItoRll 


10  SHIRRING  INfORMATiON 

10  1  GraddO  or  Purttjr  Research  *eape*tt 
A.trat'Oft  att  00  a* mdawnal 
cur.aiftv  04 a T  With  ^  •  » « ier>e  amt  *n.  *> 
amount'  of  hen/ene  and  •mjiuiun. 
hvdfocarlmnv  *0  !  2<i  le"pu'eihat 
■nouvinal 


10  2  Storogo  Tomporoluro*  A mh.cn i 
10  3  Inert  Atiwoaphor#:  N.i  reuuwcmrm 
10  4  Venting:  OpentOame  ittNrtim 
prewure-vacuam 


PHYSICAL  AND  CHIM1CAI  RRORIRTllS 

Phyamol  stole  of  if  *C  end  1  atm  |  ,MW.d 
Motocular  Weight  92  14 
Soiling  Point  at  1  elm: 

231  :*F  -  ll0h*C  •  J*)«*h 


U  HAZARD  ASSESSMENT  CODE 

*  CO*a«-Jl 

AT  L1 


13. 
13  1 
132 
13  3 


12.  HAZARD  CLASSIFICATIONS 

Coda  of  Federal  Regulaltone: 

Flammable  liquid 

NAS  Haxerd  Rating  tor  Sulk  Water 
T  ran#  port  abort: 

Category 

F>re 
Health 

Vapor  irritant 
Liquid  or  Solid  Irritant 
Potion* 

Ihater  Pollution 
Human  To  licit  y 
Aquanc  Toiicit) 

AcMhctic  Effect 
Bcactivity 
Oihcr  Chemtcah 

Watt- 

Sri f  Reaction 
NFPA  Hazard  CleeerRcaltorw: 

Catagory  CloeelBcotton 

Health  Hazard  I Bluel  2 

Flammability  [ Bad)  3 

Reactivity  |  Yellow)  0 


13  4  Fronting  Point: 

-  WF  -  -V>  0*C  •  i^h  2‘h 
13  5  Crtlieel  Tomporoluro: 

r0'  *’F  •  3ll  -  '4i  t*K 
13  6  Cnltce*  Proeeure: 

1  pua  •  4Q  51  atm  •  4  104  WN.m’ 

13  7  Spwcihc  Gravity  0  to*  at  ihquidi 
13  6  Liquid  Surface  Teneion: 

jq  0  dvnev/cm  ■  0  O^i  N  m  ai  20*C 

13  9  Liquid- Water  intorl octal  Tanamn: 

3o  .  dvnc'-cm  •  UONii  N  m  at  2'*C 
13  10  Vapor  (Gae)  SpociAc  Gravity: 

N.jt  pertinent 

1311  Ratio  Of  Spec  the  Heat*  of  Vapor  { Gae): 

I  0x4 

13  1 2  Latent  Heel  of  Vaporize  lion: 

1  '  (tiu  Ih  ■  *4  1  cal.p  •  1  M  k  10’  I  %( 
13  13  Heel  el Combwfttton:  -|Taiti(hw  lb 
m  -Ohpftcal  f  •  —40'  J  X  ID*  J  kf 
1)14  Heat  el  Oocompoaitton.  Nu*  pertment 
13  15  Heel  of  Sofutiori:  Not  pcrt.nni 
13  16  Heel  ef  Pofpmorlaetton:  N.u  lemnri 


Rating 

3 


J 


0 

0 


C  M'wrr  «•  ram  ’  m  » 


NOTES 


D-  24 


J-1J  OS 


VINYL  ACETATE 


as — 


Stop  <W*ara>  J  pmwbkr  kaep  wn  *«»f 

Shut  aft  IMUX  *nd  erf  IW  i 

A»*m4  cwimi  •»*  M  *nd 

$<•>  upwvad  u>4  *«#  ••let  tpnj  M  ‘'hooch  4ow*'' 

IvAal*  and  »»"*  dwxbaryrd  mihW 

Nonf)  Lie  at  health  and  rontiul  i|«»cm 


CALL  FOR  MEDICAL  AID 
VAPOR 

Irnuioi  to  eyn.  mw  mU  tVoot 

If  tolxfcwt  ail  (NO  Aiimnt  or  dtlfteuit  breathing 

Mo*  to  Imli  aw. 

If  krtai*MM|  ha»  Mapped.  yi"t  •ruflnai  mptrauon 
If  breathing  to  dtfficwtt .  *»•*  Oiy|m 


Harmful  .f  ,-**o-aO  or  if  «UM  oo  «fc«. 

*»mo*  nuuammated  etoOuof  and  than 
Fkuch  aflecied  i*m  with  plrmj  of  ■»*( 

IF  IN  EYES  batd  rr«M<  ©p*u  and  r,**h  ait*  pW*iy  of  *«iet 
IF  SHALLOWED  md  net  ow  w  CONSCIOUS  ha»r  wctim  4  oak  oiKt 


.  HARMFUL  TO  aQUaTK  UFE  IN  VERY  LOW  CONCENTRATIONS 

Wltir  Fooiwii  to  ihorahM 

Mar  bo  danparot*  if  U  enter*  water  intake*. 

Pollution  Noof  *  local  hriltk  and  a.kfiifo  affioak 

Noilly  opera  tun  of  nearby  Win  mtafcaa 


l  MM  HAZARDS 

6l  FWtAkakt  H*F  C  C  .  23*F  0  C 

•  2  Ftammodie  Umtta  m  Air  :  tk  -  I J  4T 

•  3  Fwa  EtVf>fw*oh*w|  Ag+ma:  C«rkon  d**.dc 

«w  <Jr>  chemical  far  wnali  feat.  ordinary 
font  for  latft  fir* 

f  4  Ftrq  I  rtlngutahing  Agaota  HoHoko  Dead: 

Mai*f  ma>  be  ineffective 

*3  >pwctAl  Haaorda  ol  Comduatton  Fw<ww: 

Not  pertinent 

M  •oheefertpFlrd:  Vapor  n  ku>«r  ibaa  oh 
and  may  travel  enncidcreMc  distance 
»«  *  water  of  and  flush  bock 

Mo*  pnivwirri/r  »kri  heated  m  a  fire 
e»  J  nrpinic  container 
6  7  lywtion  Tawparaiwr  >00*F 
6  |  Electrical  Ha  tor*  <_ |  (J,0vP  0 
6  )  Iwiwif  Rako:  3  I  fflffi  •  mm 


7  CHEMICAL  MACTIVI VI 

7  ’  Roeclieity  with  Water:  No  react  i«fi 
7  2  Ronciiviiy  urith  Common  Malarial*: 

Nv  'caciion 

7)  Stability  During  Tranaport:  Stable 
7  <  N  outranking  A  gam  a  lor  Ac  Ido  and 
CouatKa:  Not  peri  mem 

7  5  Foiymari/akon:  Can  occur  «h?s  m  *.>nt*ci 
■it*  peroaidn  and  strong  **m|s  but 
On  ■  unde' dir  erne  condition* 

7  ft  Inhlbtlor  wf  RcHym«rixaH«n;  )  y  ppm  or 
14  —  1 7  ppm  hydtoqumonc  Shipment' 
ucuatK  also  contain  200  ppm  of 
dipnen*  lam  me 


I  WATER  POLLUTION 

•  1  A g unite  TaakoRy. 

>a  ppm«*hr  btucpdl  TLm  <>n»»a 
*  I  Ob  ppwt/44  hr  /Rounder  I  (a  m«  ■ 

•  2  dfatoekond  TwttNr  Data  n.«  «.«.i*tw* 

•  3  Ikiaftdal  Oiyftaa  Damaaft  (>Oft>: 

.”%nlMar  ).  14  daw 

0  4  Food  Cham  C  owcnwtrotlon  Nlaaltd 


t  MUCH#  UANUItClUtltS 

Co* neve  Carp 

C cla not  Chemical  (  o  linxw* 

24>  far*  A>( 

Nr.  \  on  N  >  lOPr* 

National  0*»i •»*«'■  A  Chemical  <  urp 

L  S  Indusii**!  f  Nmn  '»•  I iitu>ur 
How-iiM.  let  ’WMi 
L  "K.r  C a'bide  Carp 
Cner*u*:*iA  and  Finn,. 

2*0  far*  A.( 

Nt»  V  oik  N  V  1001  * 


10  jHirrmc  mroiuMiON 

10  1  Oradna  or  Pwrlty. 

Otadc  A  tOipbentianunr  .pA.tu'rdi 

0  ado  H  I H  vdtin.umnnc  -nn.htinJl  ' 

10  3  ftlorago  TnmpnralM»n:  Arrs^o, 


4  OftSCmiLC  CH4H4CTE4ISTICS 

FHyalool  dfto  (na  akippnd):  L>guid 

Cdftdr  Colorlnt 

Odor.  Not  unpkeavant  »»*«t  jmeil  m 
wnall  guantxim  ptaacant  frutlv. 
character  ivue 


1.  HVONSC  TO  DISCHARGE 


Itwr  oarnm|-  high  nammathliiy 
ax  contaminant 
iiKMtt  area 


3.  CHEMICAL  DESIGNATIONS 

3  1  Synonym*:  VAM 

Vmyi  A  monomer 
V*  Ac 

3.3  Cooat  Guard  CompattMIfy  CkaaaHVcatim*: 

Polymer  liable  c*i«r 

3  3  Choodcal  FofdNdo:  CHXTOOCH-CM, 

3  4  IMCO  Unkind  Hatton*  Numarlcof 
DotMQnartoo:  3  2/ 1301 


5.  HEALTH  HAZARDS 

3.1  Par  aortal  Protocinra  CdtApmoAt  Approved  camticr  or  nr-iuppltcd  mack.  |c>p|kec  or  face 
th'cld  robber  or  plactic  flo«n 

S  3  ftymp*oma  FdMdartWf  l»»oowfO:  Hifh  vapor  concent ranont  cause  narcotic  Liquid  irritate' 
eyo  and  may  irritate  cbm 

S.3  Treatment  lor  lipeMirc  INHALATION  remove  victim  to  Irech  eir.  pi«e  arttfictal  'tvpi'at.on 
if  required  EY  ES  flush  mih  water  for  at  lean  I J  mm 
34  ToildNy  by  InUtdoBon  (ThrmtaW  UdH  V*hH):  10  ppm 
5  S  tHori-Term  knhntaflon  Llmlta:  Data  not  available 
3  6  Toikclfy  by  Ingoatkon:  Grade  2LD»0  5  ta  J  |/k|  (rail 
3  7  Lola  Toaldflr  Out  not  amtiaMe 

3  6  Vtpar  |0ai)  Iwftld  Chtnclard  so:  Vapoitca*  *  a  ci«yht  vmartmf  ol  the  eve>  or  .rcpirai  sr» 
vyvtem  if  pr«v*ni  m  high  concent  rat  mn*  The  c  flee  n  icmporarc 
3.6  Ufwfdar  iadd  l*H*onl  CRoroclortotiCA;  Mmimam  harard  If  spilled  on  clottimf  a-d  ai'o-fd 
to  remain,  ma*  cause  vmarnnf  and  reddening  of  the  vk.n 

3  10  Odor  Thraadald:  012  ppm 


n.  hazaro  rssessment  COOE 


APX>T-U-V-k.Z 


12  HAZARD  CUSSITICA7ION5 

'  3  1  Coda  ol  Federal  Aafuiehona 
F  lan-natue  liquid 

1*3  NASHaaorddaHnf  bvdulb  Water 


Health 

Vapor  Irritant 
Liquid  or  Solid  Irritant 
Poivonc 

Ibaier  Pollution 
Human  Toncny 
Aquatic  TottCily 
A«(hef*c  Effect 

Reactivity 
Other  Chemicalc 
Water 

Self-Reaction 

2  3  NPPA  Haaortf  ClbaaiAeationa: 

Category  Ck 

Health  Ha/ardIBiuci 
Flammability  (Red) 

Reactivity  t Yell<>« t 


13  PHYSICAL  ANO  CHEMICAL  PROMAIlCS 
♦3  1  Phya^ot  State  at  H*C  and  1  otm  i  xt-xf 

♦  3  2  Motocwtar  WotgM  «n  tw 
1 3  3  ftoitmg  Oornt  at  i  atm 

b3  2#F  n  t;  «•(  .  14T.  ,«K 

13  4  Prooamg  Pnmr. 

-U'O’I  •  ~M2  «•(.  •  *aoa*A 

♦  3  3  Critical  Tamparatura 

**ff  •  ;s:*t  a  ejevy, 

13  6  Cntecoi  draaaura 

v  * '  atm  ■  42  pc«e  •  4  25  \|N  m1 

♦  37  tpactRaQeaudy:  0«u  ui  ,i,uU,oi 
13  6  Uqcwd  furtaca  Tanaian: 

■ )  dtnec  'Cm  *0  02  »'  N  n  at 
13  6  Ltqtwd-wawr  maartacial  Tonamn  1 

•  cm  i  )0  dv  nev  cm  •  0  0  >  N  m  at  2t*' » 

13  10  Vapor  (Goa)  tgocdkc  Gravity- 
No*  pen  meat 

1311  Nona  at  tpeciftc  Maata  of  Vapor  (Cna). 

03 

13  12  Latent  Hoof  of  VoporfaotROn  id  rfiu  > 

-  MObcal.’p  •  J  •**  *  I0»  J  *y 
13  13  Hoot  at  Camkuattao:  *t'k  g  „  * 

•  -54}4**l,g  •  - 22%  V  ■  it*’  j  k, 

13  14  Hoot  ol  Qocompoattton:  N.»,  .•r...»,ni 
13  15  Hnal  at  SotuHon.  N«m  pen  nrn, 

♦3  16  Hoot  of  Patymartaotton  -iWN,  •»! 

•  -244,*l  9  -  -  10  2  »  1  cjr  3  *y 


NOTES 


DOT  ISOLATION  AND  EVACUATION  DISTANCES 


Material 

Acrylonitrile 

Hydrocyanic 

acid 

Methyl 

bromide 


Initial 

Isolation 

First 

Isolate  in 

All  Directions 
(feet) 

Then  Evacuate  in  a 
Downwind  Direction 
width  length 

miles  miles 

30 

60 

0.1 

0.2 

90 

190 

0.5 

0.7 

50 

90 

0.2 

0.3 

of  Baltimore  Fire  Department  Manual  of  Procedures 
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of 
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BROADCAST 


SECTION 


EMERGENCE  SERVICES 


SUBJECT 


SPILL  INCIDENTS  -  SORBENT  BOOMS 


TAKE  THE  FOLLOWING  "ACTIONS  IMMEDIATELY  TO  BRING  YOUR 


MANUAL  UP-TO-DATE: 


PLACE  THIS  DOCUMENT  IN  NUMERICAL  ORDER  AFTER  THE  DIVIDER  FOR 
SECTION  600  -  EMERGENCY  SERVICES . 


tn  Section  644-3  across  the  top  of  page  1,  mark.  SEE  BROADCAST  600-4. 
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A  1-foot  sorbent  boom  for  use  at  oil  spill  incidents  is  supplied  to 
the  Fire  Department  by  the  Maryland  Water  Resources  Administration. 

This  boom  will  not  absorb  water  and  can  be  used  for  booming  as  well  as 
sorption  by  linking  together  in  overlap  configuration,  or  for  sorption 
alone  by  towing  through  spill  area  linked  end-to-end.  Will  work  on 
spills  of  virtually  any  thickness.  Distillates  and  crudes  above  4Q<,F.(4°C.) 
are  those  most  effectively  sorbed.  Heavier  oils  can  be  equally  well 
boomed,  but  sorption  is  not  efficient. 

PURPOSE: 

The  primary  reasons  for  supplying  sorbent  booms  to  Fire  Department  units 
are  as  follows: 

.  To  provide  immediate,  complete  control  of  small  oil  spills 
by  booming  the  gutter,  streams,  runs,  stuffing  boom  into 
storm  drain  inlet  or  discharge  rivulets,  sanitary  sever 
openings,  or  linking  together  for  forming  levee  or  dike 
for  a  catchment  area. 

.  To  provide  immediate  initial  control  measures  to  contain 
larger  oil  spills  in  accordance  with  MOP  644-1  until  clean¬ 
up  forces  of  the  responsible  party,  the  State,  or  Federal 
Government  can  be  mobilized. 

DISTRIBUTION : 

1.  One  sorbent  boom  will  be  carried  on  each  engine  and  truck  with 
a  plastic  trash  bag. 
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SICT10N 


SUBJECT 


SPILL  INCIDENTS  -  SORBENT  BOOMS 


2.  Three  replacements  and/or  spares  will  be  retained  in  stations 
where  Battalion  Chiefs  are  quartered. 

3.  Replacements  will  be  made  from  Maryland  Port  Administration 
Csee  Replacement  Supply  -  page  3  of  3)  . 


OPERATIONS : 


1.  Upon  arrival  at  the  scene,  the  Officer  in  Charge  will  report 
to  Fire  Communications  as  per  item  1  [MOP  644-1] . 

2.  When  a  single  unit  responds  to  a  spill  incident  and  additional 
sorbent  booms  are  required,  the  Unit  Officer  will  notify  Fire 
Communications  office  to  dispatch  additional  units  as  needed 
and  specifically  request  that  units  respond  with  booms.  He 
will  also  determine  and  notify  Communications  whether  response 
should  be  EMERGENCY  or  NON-EMERGENCY. 

3.  Whenever  three  (3)  or  more  units  are  at  the  scene  of  a  spill 
incident  and  a  box  alarm  has  not  been  sounded,  Communications 
office  will  dispatch  the  nearest  Battalion  Chief  who  will 
assume  command  at  the  scene. 

4.  If  additional  quantities  of  booms  are  still  needed,  the  Officer 
in  Charge  will  arrange  for  delivery  through  the  Officer  in 
Charge  of  Field  Operations  In  accordance  with  [MOP  644-1] . 

5.  Units  that  are  not  needed  after  they  have  delivered  their 
sorbent  booms  shall  be  placed  in  service. 

6.  Clean-up  and  Disposal 

a.  Oil -contaminated  sorbent  booms  shall  be  placed  in  the 
plastic  bag  or  in  a  suitable  container  such  as  a  metal 


b.  Booms  can  be  disposed  of  in  the  same  manner  as  the 
regular  station  trash  is  collected  by  3ureau  of 
Utility  Operations. 
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EMERGENCY  SERVICES 


SUBJECT 

SPILL  INCIDENTS  -  SORBENT  BOOMS 


c.  Sorbenc  booms  that  contain  volatile  flammable  liquids 
and  large  quantities  of  oil-contaminated  booms  shall 
be  disposed  of  by  supervisor  of  the  Bureau  of  Utility 
Operations  crew  that  responded  or  by  State  or  Federal 
Government  clean-up  crews  or  contractors. 

d.  When  completing  Spill  Report  (210-041) ,  in  area  where 
it  Indicates  "absorbed  by  sorbent-material,”  show  total 
footage  of  booms  used. 

REPLACEMENT  SUPPLY  OF  SORBENT  BOOMS: 

.  When  sorbent  boom  is  used,  Unit  Officer  will  notify  the 
Battalion  Chief  by  phone  and  request  a  replacement  boom. 

.  When  the  Battalion  Chiefs"  supply  is  depleted,  the  Chief 
will  notify  Maryland  Port  Administration  for  replacements 
as  follows: 


Marine  Foreman,  Robert  F.  O'Conner 
383-5764  or  383-51Q4  or 
237-8339  -  Voice  Beeper 

Chief  of  Debris  and  Oil,  Marty  Wallace 
237-8582  -  Voice  Beeper 
391-1192  -  Home  (24  hours) 


By  order, 


7  7,-, 


n 


THOMAS  J.  BURKE  y  Chief 

y 
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of 
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SUBJECT 

BROADCAST 

DISPOSABLE  SURGICAL  MASKS 

TAKE  THE  FOLLOWING 'ACTIONS  IMMEDIATELY  TO  BRING  YOUR 
MANUAL  UP-TO-DATE: 


PLACE  THIS  DOCUMENT  IN  NUMERICAL  ORDER  AFTER  THE  DIVIDER 
FOR  SECTION  600  -  EMERGENCY  SERVICES. 


In  Section  644-3  across  the  top  of  the  page,  mark  SEE 
BROADCAST  600-7. 


Large  amounts  of  dust  are  produced  while  spreading  absorbent 
material  at  spill  incidents.  To  safeguard  members  against 
the  hazards  of  inhaling  these  dust  particles,  disposable 
surgical  masks  will  be  provided  for  respiratory  protection. 

Each  first-line  Engine  and  Truck  Company  will  be  issued 
six  (6)  masks,  and  Unit  Officers  may  secure  replacement 
masks  when  the  need  arises  from  their  respective  Battalion 
Chief. 

A  supply  of  masks  will  be  distributed  to  each  Battalion 
Chief's  station  from  the  Fire  Department  Storeroom. 

Disposable  surgical  masks  are  not  to  be  worn  during  emergency 
operations  involving  fire,  smoke,  or  toxic  gases.  In  these 
instances,  self-contained  breathing  apparatus  must  be  used. 


By  order. 


_  -  « i  -•••- _ >-»-•  £ 

THOMAS  J.  BURKE,  Chief 
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SUBJECT 


EMERGENCY  SERVICE 


PREVENTION  OF  CONTAMINATION 
OF  DOMESTIC  WATER  SUPPLY 


Water  from  the  Baltimore  Harbor;  fresh  water  streams  in  and  around 
the  City;  static  water  supplies  such  as  tanks,  swimming  pools,  and 
other  untreated  water  supplies,  must  be  considered  as  polluted  and  under 
no  circumstances  shall  water  from  these  sources  be  interconnected  with 
any  piping  system  or  any  hose  system  that  is  connected  to  the  domestic 
water  supply. 


Fireboats  and  pumpers  at  draft  shall  not  be  used  to  supply  automatic 
sprinkler  and  standpipe  systems. 


Relays  shall  not  be  established  where  one  source  of  water  is  the 
City  water  supply  and  the  other  is  a  fireboat  or  pumper  at  draft. 


Hose  lines  being  supplied  by  a  fireboat  or  pumper  at  draft  shall 
not  be  connected  to  any  apparatus  or  appliance  that  is  also  connected 
to  the  City  water  supply. 


Whenever  a  pumper  has  been  used  at  draft,  it  shall  be  connected  to 
a  City  water  supply  hydrant  and  shall  be  thoroughly  flushed  as  soon  as 
possible  after  such  use. 


Whenever  it  becomes  necessary  to  provide  emergency  water  supply 
for  human  consumption  in  buildings  or  ships,  only  new  fire  hose 
connected  to  a  City  water  supply  hydrant  shall  be  used. 


1/23/74 


Fireboat  No.  1  Mayor  Thomas  D'Alesandro,  Jr.  Dundalk  Marine  Terminal 

2700  Broening  Highway 

Fireboac  No.  2  Mayor  J.  Harold  Grady  2609  Leany  Street 

Locust  Point 

Reserve  Fireboat  No.  1  P.  W.  Wilkinson  Dundalk  Marine  Terminal 

2700  Broening  Highway 

Reserve  Fireboat  No.  2  August  Enrich 


Assignment 

All  fi reboats  are  under  the  jurisdiction  of  tne  Second  Battalion 
wno  shall  also  be  responsible  for  maintaining  reserve  fireboats 
in  operating  condition  at  all  times. 

Response 

A.  Fire  Coumunicatlons  will  dispatch  Fireboats  No.  1  or  No.  2 
to  box  alarms  as  per  card  of  assignment,  each  filling  in  for 
tne  other  in  accordance  with  standard  fill-in  policy. 

B,  For  fires  reported  aboard  vessels  in  the  stream;  vessels 
in  inaccessible  areas  to  land  units,  5  ire  Communications 
will  dispatch  botn  fireboats  as  per  the  following: 

The  nearest  fireboat,  immediately,  to  the  scene  of  the 
incident  and  the  nearest  battalion  chief,  engine  and  truck 
to  the  station  of  the  remaining  fireboat,  to  be  transported 
immediately  to  the  scene  of  the  incide  ,t. 

.  The  remaining  fireboat  will  prepare  to  respond  and 
stand  by  until  the  arrival  of  the  land  units. 

.  l'r.e  land  units  will  take  with  them  all  equipment  from  tneir 
apparatus  necessary  for  safe  and  efficient  shipboard  o  “ra¬ 
tions,  sucn  as: 


Maintenance  Bureau 
1407  Key  Highway 


SECTION 


SUBJECT 


EMERGENCY  SERVICE 


HARBOR  PROTECTION,  FIREBOATS 


a.  Air  masks  and  spare  air  bottles 

b.  Manual  and  powered  forcible  entry  tools 

c.  Any  equipment  necessary  to  supplement  the  equipment 
carried  on  the  fireboat 

.  The  pump  operator  will  remain  at  the  fireboat  station  and 
care  for  the  apparatus  and  vehicles  of  the  land  units. 

.  After  initial  evaluation  of  the  situation  at  the  scene, 
the  first-arriving  unit  will  inmediately  notify  Fire 
Communications  of  conditions  and:  (a)  request  any 
special  equipment,  (b)  additional  assistance  necessary, 

(c)  return  unnecessary  units . 

.  When  additional  assistance  is  needed.  Fire  Communications 
will  notify  the  Officer  in  Charge  of  Field  Operations  who 
will  coordinate  operations.  Any  available  fireboat  will 
be  utilized  to  transport  the  additional  personnel  and 
equipment  of  the  land  units  to  the  scene. 

.  Fireboat  commanders  shall  make  provisions  for  having  suf¬ 
ficient  life  safety  devices  aboard  to  accommodate  the 
fireboat  crew  and  all  passengers. 

Response  When  a  Fireboat  is  Away  From  Station 

When  a  fireboat  is  away  from  its  station  and  an  alarm  of  fire  is 
received,  Fire  Communications  will  determine  tne  fireboat's 
position  and  dispatch  the  nearest  fireboat  to  the  incident. 

Wnen  a  fireboat  is  away  from  station  for  other  than  fire  or  emergency 
service  and  a  second  alarm  is  received  for  an  incident  to  whicn  the 
other  fireboat  has  responded,  the  fireboat  shall  return  to  station. 


Trans fe rs 


Fireboat  No,  1  or  No.  2  will  not  be  transferred;  however,  an 
activated  reserve  fireboat  may  be  transferred  by  tne  Officer 
in  Charge  of  Field  Operations  as  conditions  necessitate. 
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EMERGENCY  SERVICE 


HARBOR  PROTECTION,  FIREBOATS 


To  Place  a  Reserve  Fireboat  in  Service 


A.  A  reserve  fireboat  will  be  placed  in  service  at  any  time  to 
take  the  place  of  either  Fireboat  No.  1  or  No.  2  when  the 
latter  must  be  placed  out  of  service  for  drydock,  overhaul 
or  routine  maintenance . 


B.  On  other  occasions,  the  Officer  in  Charge  of  Field  Opera¬ 
tions  will  arrange  for  and  coordinate  activation  of  a  re¬ 
serve  fireboat  in  accordance  with  MOP  613  -  Activating 
Reserve  Apparatus  and  MOP  613-1  -  Recall  of  Off-Duty  Mem¬ 
bers  to  Duty. 

C.  Under  emergency  conditions  when  Fireboats  No.  1  and  No.  2 
are  committed  to  an  incident  or  incidents,  the  Officer  in 
Charge  of  Field  Operations  will  activate  one  or  both  reserve 
fireboats  by  utilizing  the  on-duty  crews  of  land  units, 
provided  sufficient  licensed  fireboat  personnel  are  avail¬ 
able  to  properly  operate  the  vessel(s). 


Train  ins 


A.  Two  hour  harbor  training  cruises  beginning  at  0800  hours 

will  be  conducted  as  follows,  weather  conditions  permitting: 

1.  Fireboat  No.  1  -  The  first  day  of  each  day  shift. 

Fireboat  No.  2  -  The  third  day  of  each  day  shift. 

2.  The  Captains  of  fireboats  shall  maintain  an  accurate 
record  of  training  cruises. 

3.  Fireboats  in  reserve  status  will  be  utilized  on  alternate 
training  cruises. 

4.  All  fireboat  personnel  shall  participate  in  training 
exercises  with  their  assigned  units. 

B.  Land  Unit  Participation 

1.  From  time  to  time  as  required,  land  units  will  participate 
in  training  cruises  and  instructions.  This  shall  be  derer- 
mined  by  Battalion  Chief  Fire  Academy  with  the  approva.  of 
the  Chief  of  Fire  Department  and  the  scheduling  of 
<.ch  participation  will  be  Issued  on  a  general  irder. 
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EMERGENCY  SERVICE 


HARBOR  PROTECTION, 


2.  Tne  scheduling  of  land  units  to  participate  in  fireboat 
training  cruises-  shall  not  conflict  with  the  existing 
training  and  inspections  scheduled  for  the  land  units. 

3.  Land  units  will  be  placed  out  of  service  and  report 
to  the  fireboat  station  assigned  with  their  apparatus 
at  0745  hours. 


FI REBOATS 


1.  Fireboats  shall  be  operated  in  accordance  with  the  U.S.  Coast  Guard 
Regulations  insofar  as  they  are  applicable. 

2.  When  marine  units  respond  to  alarms  of  fire  or  other  emergencies 
where  land  units  have  likewise  responded,  the  officer  in  charge  of 
the  marine  units  shall  receive  his  orders  from  the  officer  in 
charge  of  the  land  units  who  will  be  in  charge  of  operations. 

The  officer  in  charge  of  marine  units  shall  advise  the  commander 
of  the  land  units  the  extent  of  the  fire  from  the  water  side  and 
the  necessity  of  summoning  additional  fireboats  should  the  situa¬ 
tion  warrant. 

3.  Monitor  pipes  on  fireboats  shall  not  be  placed  in  service  at  fires 
unless  so  ordered  by  officer  in  charge  of  fire. 

4.  Handlines  from  fireboats  must  be  shut  down  when  monitor  pipe  is 
placed  in  service. 

5.  Upon  leaving  station  for  any  purpose  except  alarms  of  fire,  the 
officer  in  charge  of  the  flreboat  must  notify  the  Fire  Communica¬ 
tions  Office  and  respective  Battalion  Chief  of  his  destination. 

Radio  communication  must  be  maintained. 

6.  In  case  of  abnormal  weather  conditions  or  other  emergency  that  may 
endanger  a  flreboat,  the  commanding  officer  of  the  flreboat  shall 
notify  the  Battalion  Chief  of  the  existing  conditions  and  request 
{irmission  to  move  the  boat  to  a  more  protected  or  safer  location. 
The  Battalion  Chief  or  officer  acting  as  such  shall  be  responsible 
for  the  decision  as  to  whether  the  boat  is  to  be  moved  to  prevent 
damage.  In  the  event  the  Battalion  Chief  cannot  be  contacted,  the 
officer  in  charge  of  Che  boat  shall  use  his  best  judgement  in  the 
matter  and  be  held  responsible  accordingly. 

7.  The  relocating  of  fireboats  while  operating  at  the  scene  of  a  fire 
must  nave  the  approval  of  the  officer  in  charge,  unless  under 
extreme  emergency  conditions  which  are  endangering  the  safety  of 
the  boat. 

8.  Officers  in  charge  of  hose  lines  being  supplied  by  fireboats  will 
notify  the  boat  as  to  length  of  line  and  type  of  nozzle  or  a-  iliance 
being  supplied. 


Date 
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MOP  628-1 


EMERGENCY  SERVICES 


CHLORINE  LEAKS 


INFORMATION: 

There  are  three  (3)  Chlorine  Safety  Kits  available  for 
service  at  the  Steadman  Fire  Station.  These  kits  are  assigned 
to  Rescue  Company  No.  1  and  are  stored  in  the  air  bottle  stor¬ 
age  closet  on  the  Lombard  Street  side  of  the  apparatus  floor. 

The  kits  are  marked  as  follows : 

A  -  for  use  on  100  or  150  pound  cylinders 
B  -  for  use  on  one  ton  containers 
C  -  for  use  on  tank  cars  of  16,  30  and  55  tons 

Note:  A  carrying  case  containing  paint  scrapers,  cloths, 
ammonia,  and  vaseline  is  also  provided  for  use  with  the 
above  kits  to  aid  in  protecting  members  and  locating  the 
source  of  chlorine  leaks.  This  carrying  case  must  accompany 
any  Chlorine  Safety  Kit(s)  to  an  incident. 


GENERAL  INSTRUCTIONS: 

In  the  event  of  an  emergency  involving  a  chlorine  leak,  all 
three  (3)  of  the  above  kits  (unless  only  one  type  is  specified) 
must  be  obtained  from  the  Steadman  Station  and  delivered  to  the 
location  of  the  incident. 

1.  Fire  Communications  will  immediately  dispatch  Rescue 
No.  1  and  a  first-alarm  assignment  to  the  scene  and 
notify  the  Officer  in  Charge  of  Field  Operations  of 
the  incident. 

2.  Rescue  1  will  transport  the  appropriate  kit(s)  on  the 
apparatus  and  respond  to  the  incident. 

If  Rescue  No.  1  is  out  of  service,  the  Officer  in  Charge 
of  Field  Operations  will: 

a.  Authorize  the  use  of  another  unit  in  the  Steadman 
Station  (Alrflex,  Scuba  Wagon,  Pumper)  to  deliver 
the  kit(s) . 
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CHLORINE  LEAKS 

b.  Make  arrangements  to  have  the  kit(s)  delivered  to  the 
incident  in  the  event  the  above-mentioned  units  are 
unavailable. 

3.  Fire  Communications  will  notify  the  Officer  in  Charge  of 
the  incident  when  Rescue  No.  1  is  available  to  respond  to 
the  scene. 

4.  Keys  to  the  storage  closet  and  Scuba  Wagon  will  be  maintained 
in  High  Pressure  Pumping  Station. 

5.  Members  will  wear  complete  protective  clothing  and  self-con¬ 
tained  breathing  apparatus  and  make  use  of  petroleum  jelly 
to  cover  delicate  and  exposed  areas  of  the  body  when  making 
emergency  repairs  on  chlorine  containers. 

6.  The  Officer  in  Charge  of  the  incident  will  notify  Fite  Com¬ 
munications  by  radio  giving  all  pertinent  information  con¬ 
cerning  the  leak,  e.g.,  size  of  container,  magnitude  of  leak, 
whether  or  not  the  leak  has  been  contained,  and  size  of  area 
involved . 

7.  Fire  Communications  will  inform  Chemtrec  (telephone  number 
800-424-9300,  24  hours  a  day)  of  any  chlorine  emergency 
that  has  been  reported. 

8.  Chemtrec  will  contact  the  closest  manufacturer  of  chlorine 
gas,  and  this  company  will  send  representatives  to  the  scene 
if  necessary. 

9.  Fire  Communications  will  notify  the  Fire  Department  Safety 
Officer  giving  him  all  pertinent  information  concerning  the 
incident. 


e-i; 
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HAZARDOUS  MATERIALS  TASK  FORCE 
(HMTF) 


Purpose: 

To  provide  an  attack  force  with  specific  guidelines  for  operations  at 
Incidents  involving  hazardous  chemicals  and/or  materials. 

Definition: 

A  Hazardous  Materials  Task  Force  (HMTF)  consists  of  2  Engines,  1  Truck, 
Chemical  Unit  and  a  Battalion  Chief,  manned  with  specially  trained 
personnel,  designed  to  respond  as  a  single  entity  on  all  incidents  in¬ 
volving  hazardous  chemicals  and/or  materials. 

Scope: 

Designated  HMTF's  are: 

Task  Force  1 
Engine  41 
Engine  50 
Truck  20 
Chemical  1 
Battalion  Chief  1 

A  Deputy  Chief,  Rescue  1,  Airflex  1,  and  nearest  in-service  ambulance 
will  respond  with  whatever  task  force  is  dispatched.  During  normal  working 
hours,  the  Safety  Officer  shall  be  notified  and  at  all  other  times  if  it 
has  been  established  a  serious  incident.  In  those  situations  when  all 
required  units  are  not  available  from  the  same  task  force,  Captain,  Fire 
Commuuica cions  will  consider  the  most  expedient  dispatch  from  1st  or  6tn 
Battalion,  based  on  circumstances,  to  insure  that  the  four  required 
components  necessary  to  complete  HMTF  are  dispatched. 

Typical  responses  would  include,  but  not  limited  to: 

.  Chlorine  or  ammonia  leaks 

.  Bulk  petroleum  storage  facilities  -  incidents 
.  Radiological  incidents 
.  Chemical  spills  and/or  explosions 
.  Petroleum  products  transportation  fires 


Task  Force  2 
Engine  10 
Engine  57 
Truck  28 
Chemical  2 
Battalion  Chief  6 


Manual 

of 

Procedure 

DETAIL 

PROCEDURE 


*  #(  3|*T  J 


4/23/79 


Page  1  o: 


SECTION 


EMERGENCY  SERVICES 


SUBJECT 


HAZARDOUS  MATERIALS  TASK  FORCE 
(HMTF) 


Responsibility: 

It  will  be  the  responsibility  of  each  member  to  exercise  the  appropriate 
control  dictated  by  his  rank  in  the  Implementation  of  this  operation 
procedure . 

Procedure : 

A.  General 


Pre-Planning 

Hazardous  materials  locations  will  be  pre-planned  by  the 
local  unit.  (MOP  610) 

Required  forms  will,  be  rndated  on  an  annual  basis  and  theoretical 
fire-fighting  training  periods  will  be  conducted  to  familiarize 
the  members  with  conditions  t..<d  to  discuss  specific  fire-fighting 
operations  that  may  be  encountered.  Where  necessary,  due  to  the 
size  or  complexity  of  Che  facility,  pre-planning  tours  will  be 
coordinated  through  respective  Battalion  Chief.  Deputy  Chief  to 
be  notified  of  all  pending  tours.  Copies  of  the  pre-plans  will 
be  forwarded  to  all  HMXF  units  who  will  maintain  a  separate 
book  containing  this  information. 

B.  Dispatch,  response,  and  arrival  procedures  on  box  or  silent  alarms 
Upon  receipt  of  a  report  of  an  incident  involving  hazardous 
materials.  Fire  Communications  will  transmit  the  closest 
fire  alarm  box  to  Che  incident.  If  the  report  of  the  incident 
is  from  an  employee  handling  the  hazardous  materials  and  the 
information  indicates  the  incident  to  be  of  a  serious  nature, 

Fire  Communications  will  also  dispatch  the  nearest  HMTF, 

If  the  information  received  on  a  reported  incident  is  of  a 
minor  nature.  Fire  Conmunications  may  use  their  discretion 
and  dispatch  on  a  silent  alarm  tnose  units  deemed  necessary. 

If  the  task  force  is  included  in  this  assignment,  no  otner  units 
will  be  required  besides  the  Deputy  Chief,  Rescue  1,  Airflex  1, 
and  the  nearest  In-service  ambulance.  During  normal  working 
hours,  the  Safety  Officer  shall  be  notified  and  at  all  otner 
times  if  it  has  been  established  a  serious  incident.  If  the 
task  force  is  not  induced  in  the  assignment,  they  will  also 
be  dispatched. 
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1.  Where  me  cause  of  Che  alarm  is  not  known,  the  first-arriving 
units  will  size  up  the  situation  and  give  a  complete  report 
to  the  FC3.  If  it  is  determined  that  a  hazardous  chemical 
or  material  is  Involved,  the  officer  in  charge  will  determine 
if  the  nearest  available  HMTF  should  be  aispacched. 
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2.  Where  the  cause  of  Che  alarm  has  been  reported  Co  involve  hazardous 
materials,  cne  first-assigned  engine  company  will  respond  directly 
to  the  scene  of  the  Incident  with  the  remaining  units  going  into 
hold  positions  a  minimum  of  6  blocks  (2,000  feet)  from  the  re¬ 
ported  location  of  the  incident.  The  officer  of  the  first-assigned 
engine  company  upon  arrival  will  determine  if  the  remaining  units 
on  the  assignment  should  continue  to  the  scene  from  their  nold 
positions.  If  the  services  of  the  units  in  the  hold  positions 
or  the  HMTF  are  required,  he  shall  transmit  to  them  any  precautionary 
measures  to  cake  while  responding. 

C.  Operating  Procedure 

.  Until  proper  identification  of  the  product  or  material  has  been 
made,  it  should  be  considered  toxic  and  explosive. 

.  Members  should  ANTICIPATE  and  not  delay  in  calling  for  assistance 
as  a  limited  situation  can  quickly  become  a  major  problem  if  not 
handled  expeditiously.  If  evacuation  is  deemed  necessary,  it 
should  be  started  imediately,  moving  those  closest  to  the  problem 
first  and  working  away  from  the  incident. 

.  All  protective  clothing,  including  breathing  apparatus,  will  be 
worn  in  handling  these  incidents.  If  initial  dispatch  indicated 
a  hazardous  chemical,  air  masks  will  be  donned  before  entering 
the  contaminated  area. 

.  Upon  arrival,  the  Deputy  Chief  will  assume  charge  of  the  incident, 
assisted  by  the  task  force  Battalion  Chief.  The  officer  in  charge 
will  designate  the  staging  area  and  designate  an  officer  in  charge. 

.  Points  to  be  considered  in  selecting  a  staging  area  would  include 
wind  direction  and  velocity,  topography,  and  accessibility.  First- 
aid  equipment,  stand-by  manpower,  and  logistical  support  will  be 
marshalled  here. 

.  Subsequent  arriving  units  will,  in  the  absence  of  specific  instruc¬ 
tions,  report  to  the  staging  area. 

.  Chief  officers  will  be  cognizant  of  available  monitoring  equip¬ 
ment  (radiological,  explosive  meter,  etc.)  and  utilize  them  to 
best  advantage,  as  well  as  the  available  supportive  resources; 
i.e.,  CHEMTREC,  Hazardous  Materials  Guides,  local  technical 
assistance. 
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.  Chief  officers  will  closely  monitor  casualties  in.  case  the 
Natural  Disaster  Plan  should  be  implemented. 


.  Use  of  hose  streams  for  flushing,  cooling,  or  absorption  should 
be  considered  and  stretched  where  indicated. 

.  FIRES  IN  FLAMMABLE  CASES  SHOULD  NOT  BE  EXTINGUISHED  UNLESS  THE 


FLOW  OF  GAS  CAN  BE  STOPPED 


Communications  will  be  maintained  at  all  times  between  operating  task 
force  and  Fire  Communications  Bureau. 

As  wind  direction  and  velocity  are  extremely  important  in  relation  to 
chemical  spills  or  leaks,  the  following  format  will  be  used  by  Fire 
Communications  Bureau  when  giving  wind  conditions: 

"wind  from  north  to  south  at  12  MPH,"  or 
"wind  from  east  to  west  at  6  MPH,"  etc. 

The  above  information  will  be  obtained  from  Weather  Bureau,  Baltimore 
Washington  International  Airport: 

PHONE:  962-2177  (24-hour  number) 

787-7257 

This  information  will  be  transmitted: 

1.  At  time  of  dispatch. 

2.  When  command  post  is  established. 

3.  When  requested  by  fireground  commander. 

The  Captain  Fire  Communications  will  insure  that  when  obtaining  weather 
information,  the  actual  readings  at  time  of  request  are  recorded.  The 
fireground  commander  will  be  apprised  of  any  changes  that  might  affect 
fireground  operations. 

If  type  of  material  is  known,  all  pertinent  information;  such  as,  fire, 
explosion,  and/or  health  hazards  known  about  the  material  or  incident 
will  be  transmitted: 

1.  At  time  of  dispatch. 

2.  Via  radio,  after  the  response  of  the  Battalion 
Chief  has  been  verified. 

3.  When  requested  '„y  the  fireground  commander. 
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In  die  event  of  e  fire  or  other  Incident  on  or  adjacent  to  the 
Electrified  Territory  of  the  Penn  Central  Railroad,  no  major  fire  operations 
shall  be  conducted -within  two  hundred  (200)  feet  of  this  territory  when 
there  is  a  possibility  of  a  stream  or  spray  contacting  charged  electrical  wires. 

Personnel  will  not  approach  charged  electrical  system  closer  than; 

1.  Eight  (8)  feet  of  132,000  volt  Transmission  lines. 

2.  Three  (3)  feet  of  11,000  volt  Catenary  lines. 

3.  Three  (3)  feet  of  6,600  volt  Signal  power  lines. 

If  absolutely  necessary,  members  will  operate  fog  streams  only  near 
charged  electric  wires  or  equipment  but  in  no  case  shall  members  approach 
such  charged  electrical  equipment  nearer  than  twenty  (20)  feet  when 
operating  such  streams.  Hose  lines  will  be  operated  so  that  water  from  the 
lines  does  not  run,  drip,  or  splash  on  charged  electrical  equipment. 

If  the  officer  in  charge  deems  it  necessary  to  have  the  electric  power 
shut  off  in  a  respective  zone,  he  will  advise  Fire  Communications  Office. 

Fire  Communications  will  notify: 

Power  Director  -  -  Penn  Central  Railroad  -  -  -  -  685-4827 

Although  a  call  to  the  Power  Director  will  result  in  the  de-energizing 
of  a  portion  of  the  system,  stopping  electric  locomotives,  it  will  not  stop 
diesel  locomotives  traveling  on  the  system.  Therefore  notify  the  Power 
Director  to  notify  the  Movement  Director  to  stop  all  movement. 

When  deemed  necessary  to  de-energize  the  system,  operations  shall  not 
take  place  unless  the  system  has  been  properly  grounded  by  a  qualified 
electrician  (Class  A  anployee)  of  the  railroad.  The  officer  in  charge 
shall  personally  see  that  the  ground  stick  is  properly  applied.  No  member 
of  the  Fire  Department  will  attempt  to  make  any  ground  or  other 
connections. 

All  electric  equipment  shall  be  considered  energized  and  shall  be 
created  as  suen  until  a  qualified  employee  of  the  company  is  on  the  scene 
and  made  the  proper  grounding  connections. 
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Members  must  not  touch  any  dangling  vires  or  foreign  objects  hanging 
from  damaged  vires,  attachments ,  or  supports  nor  attempt  to  move  them  by 
any  means. 

Caution  shall  be  taken  not  to  come  in  contact  with  or  use  vater 
directly  on  tracks,  guy  lines,  or  catenary  poles,  serious  injury 
could  occur. 

When  the  emergency  no  longer  exists,  the  officer  in  charge  at  the 
scene*  must  make  every  effort  to  authorize  restoration  of  the  electrical 
system  and/or  movement  of  all  trains  as  quickly  as  possible. 
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INCIDENTS  -  RAILROAD  PROPERTY  RIGHT-OF-WAY : 

The  Officer  in  Charge  of  Unit  or  Units  that  respond  to  an  incident 

along  a  railroad  right-of-way  will  Immediately  advise  Fire  Communications 

of: 

.  The  correct  name  of  the  railroad  involved. 

.  Location  of  incident. 

.  Nature  and  extent  of  the  incident. 

Should  the  incident  be  of  a  serious  nature  and  the  emergency  operations 
must  be  conducted  on  or  across  the  railroad  tracks,  the  Commanding  Of¬ 
ficer  will  notify  Fire  Conmunications  to  have  train  movement  stopped. 

Fire  Communications  will  notify  the  railroad  involved  by  calling  one 
of  the  following  numbers: 

.  Baltimore  and  Ohio  -  237-3433,  Chief  Train  Dispatcher 

.  Canton  -  342-4458,  Train  Master 

.  Western  Maryland  -  237-3938,  Yardmaster 

.  Penn  Central  -  685-4827,  Power  Director 

When  the  incident  involves  the  Penn  Central  Railroad,  emergency  opera¬ 
tions  must  be  performed  in  accordance  with  [MOP  632-1]  "Penn  Central 
Electrified  Territory."  Until  it  has  been  absolutely  ascertained 
chat  train  movement  has  been  stopped,  men  will  be  stationed  at  opposite 
ends  of  the  incident  to  alert  fire  personnel  of  on-coming  trains  (using 
portable  radios,  if  necessary) .  DANGER:  DUE  TO  THE  HIGH  SPEED  OF  SOME 
TRAINS,  (UP  TO  140  M.P.H.),  IT  MAY  BE  NECESSARY  TO  REQUEST  THAT  ADDITIONAL 
UNITS  BE  DISPATCHED  A  MINIMUM  OF  THREE  MILES  TO  EITHER  SIDE  OF  THE 
INCIDENT  IN  ORDER  TO  RADIO  AN  ADEQUATE  WARNING  OF  ON-COMING  TRAINS  TO 
THE  UNITS  WORKING  AT  THE  INCIDENT. 
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The  Fire  Department  is  not  equipped  with  apparatus  or  tools  to  lift 
heavy  railroad  equipment;  i.e.,  freight  cars,  locomotives,  heavy  machinery, 
etc.  Therefore,  the  Officer  in  Charge  shall  advise  Fire  'Communications 
to  request  proper  heavy  equipment  from  railroad  involved. 

When  the  accident  or  derailment  involves  freight  and/or  tank,  cars 
transporting  explosives,  hazardous  chemicals,  flammable  liquids,  or 
gases  and  there  is  spillage  of  chemicals,  oils,  or  noxious  materials, 

[MOP  644-1]  "Spill  Procedure"  must  be  initiated. 

Hose  lines  must  be  placed  under  rails  between  ties  to  prevent  hose 
from  being  run  over  by  passing  trains  vtoile  performing  fire-fighting 
operations. 


INCIDENTS  -  ACCIDENTS  INSIDE  OF  TUNNELS: 


The  Officer  in  Charge  of  Unit  or  Units  that  respond  to  an  incident, 
accident  or  other  emergency  inside  a  railroad  tunnel  will  follow  the 
same  procedure  for  reporting  the  incident  as  stated  in  "Incidents  Along 
a  Railroad  Right-of-Way." 

Should  the  Incident  be  a  fire  in  a  railroad  car,  the  Officer  in  Charge 
will  notify  railroad  that  the  car  is  In  the  tunnel.  The  railroad  will 
bring  the  car  out  of  the  tunnel,  if  possible,  for  fire-fighting  opera¬ 
tions.  However,  when  fire-fighting  and/or  rescue  operations  must  be 
performed  inside  the  tunnel,  the  Officer  in  Charge  will  ensure  that 
all  train  traffic  has  been  stopped  and  all  safety  precautions  have 
been  taken  to  protect  fire  and  civilian  personnel. 
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When  a  spill  of  oil,  chemical,  or  noxious  material  results  in 
pollution  of  a  waterway,  a  violation  of  Federal  and  State  Law  occurs. 
A  spill,  which  occurs  in  any  section  of  the  City  of  Baltimore  and 
enters  either  the  sanitary  or  storm  sewer  system,  will  eventually 
flow  to  a  stream  or  tidal  waters.  Under  the  terms  of  the  1972  amend¬ 
ment  of  the  Federal  Water  Pollution  Control  Act,  practically  any 
waterway  is  under  Federal  jurisdiction. 


Failure  to  report  a  spill  is  a  violation  of  the  law.  Responsibility 
for  reporting  a  discharge  or  spill  rests  primarily  with  the  individual 
who  caused  it,  or  who  owns  or  controls  the  property,  equipment,  or 
vehicle  on  which  or  from  which  the  emmission  of  oil,  chemical  or  noxious 
material  occurs.  The  Maryland  Water  Resoures  Law,  Article  96A,  Sec.  29a-l 
requires,  "  Any  person  discharging  or  permitting  the  discharge  of  oil, 
or  any  person,  actively  or  passively  participating  in  the  discharge  or 
spilling  of  oil  into  the  waters  of  the  State  whether  from  a  land-based 
installation,  including  vehicles  in  transit,  or  from  any  vessel,  ship 
or  boat  of  any  kind,  shall  not  knowingly  fail  to  report  the  incident 
immediately  to  the  appropriate  Federal  authority  and  to  the  Administra¬ 
tion  and  shall  not  knowingly  fail  to  remain  available  until  clearance 
to  leave  is  given  by  appropriate  officials  ". 


Responsibility  for  the  prompt  control,  containment  and  removal  of 
any  spilled  oil  rests  with  the  person  or  persons  responsible  for  the 
illegal  discharge.  In  case  of  emergency,  actions,  which  judgement 
dictates  will  best  control  or  rectify  the  conditions  constituting  the 
emergency,  are  permitted. 


In  response  to  an  incident  involving  a  spill  or  discharge  of  oil, 
chemical  or  noxious  material,  the  Baltimore  City  Fire  Department  will 
make  every  effort  to  prevent  the  spillage  from  flowing  into  storm  water 
drains,  sanitary  sewers,  streams,  rivers,  harbors  or  any  waterway.  When 
a  spill  or  discharge  endangers  life  or  property,  the  Fire  Department 
shall  take  whatever  action  is  deemed  necessary,  to  control  and  elimin¬ 
ate  the  life,  fire  and  explosion  hazard.  The  Commanding  Officer  at  the 
scene  shall  use  all  available  means  to  restore  the  hazardous  condition 
to  normal  safety. 
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1.  The  Commanding  Officer  of  unit  or  units  that  respond,  shall  size-up 
the  incident  and  immediately  report  to  Fire  Communications  Office 
the  following: 

a.  The  location  of  the  incident. 

b.  The  general  conditions  at  the  scene. 

c.  The  type  and  quantity  of  material  spilled. 

d.  Additional  Fire  Department  units,  equipment  and  manpower  needed. 

e.  Material,  equipment  and/or  manpower  needed  from  agencies  outside 
the  Fire  Department. 


2.  The  Commanding  Officer  at  the  scene  of  spill  incident  will  make  every 
effort  to  prevent  discharge  from  flowing  into  storm  water  drains, 
sanitary  sewers,  streams,  rivers,  and  harbors,  by  diverting  flow  to  a 
safe  catchment  area,  by  diking,  or  by  utilizing  sorbant  material  to 
contain  the  liquid  for  later  disposal,  unless  there  is  Imminent  life, 
fire  or  explosion  threat. 

The  Highway  Maintenance  Division  of  the  Department  of  Public  Works  has 
available  for  emergency  response  a  vehicle  with  sand  and  special 
chemicals. 

The  Water  Resources  Administration  of  the  Maryland  State  Department  of 
Natural  Resources  has  available  for  emergency  response,  a  vehicle  and 
crew  to  assist  in  containment  and  clean-up  of  spillage. 

Regardless  of  the  quantity  of  material  involved  in  the  spill.  Fire 
Communications  Office  must  notify  the  following: 

United  States  Coast  Guard  (Group  Officer  of  the  Day)  .  789-8050 

Maryland  Water  Resources  Administration  Office  hours- 

■mnapolis  -1-267-5551 
After  office  hours,  holidays,  weekends  - 

Annapolis  -1-267-5181 
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If  chere  is  any  spillage,  that  can  enter  any  storm  water  drain, 
sanitary  sewer,  stream,  river,  harbor  or  waterway,  Fire 
Communications  Office  will  immediately  notify: 

The  Officer  in  charge  of  Field  Operations  (day  or  night) . 63086 

or  63088 


The  Officer  in  charge  of  Field  Operations  will  coordinate  Fire 
Department  Operations  and  insure  that  the  following  are 
notified: 

a.  The  Fire  Prevention  Bureau,  0800  to  1600  Weekdays . 65753 

1600  to  0800  Nights,  Weekends 


and  Holidays  -  Duty  Officer 
as  per  posted  list. 

b.  Department  of  Public  Works,  Highway  Maintenance  Division . 63179 

c.  Department  of  Housing  and  Community  Development . 63184 

d.  The  United  States  Coast  Guard  (Group  Officer  of  the  Day) ... .789-8050 

e.  Maryland  Water  Resources  Administration  -  Office  hours- 

Annapolis  -1-267-5551 

After  office  hours,  holidays,  weekends  - 

Annapolis  -1-267-5181 

ft.  Assistant  City  Solicitor,  Mr.  Richard  M.  Hartman 

Day . 63948 

After  1630  hours . 879-1190 

or  661-7020 

g.  The  Baltimore  Police  Department . Direct  line 


When  spill  is  on  the  public  highway  or  operations  in  any  respect 

impede  the  normal  flow  of  traffic,  notify  the  Department  of 

Transit  and  Traffic . Direct  line 

In  case  of  a  chemical  spill  notify: 

The  Environmental  Protection  Agency,  Philadelphia,  Pa . 215-597-9898 

and  the  Water  Resources  Administration  (as  listed  in  e.  above) 

If  hazard  of  spilled  product  is  unknown,  ascertain  up  to  date 

Information  from . . . . . . CHEMTREC . 800-424-9300 

Officer  in  charge  of  incident  will  attempt  to  secure  any  and  all 
information  that  might  be  of  assistance  to  Chemtrec  in  identifying 
the  product. 
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3.  If  there  Is  the  possibility  that  a  large  spill  will  eater  the  waters 
of  Baltimore  Harbor,  the  following  action  shall  be  Implemented : 

1.  The  Officer  in  charge  of  Field  Operations  upon  obtaining 
information  from  Officer  in  charge  at  scene  or  frcn  other 
agencies,  will  dispatch  a  Battalion  Chief  to  investigate 
the  harbor  area  where  the  spill  will  most  likely  appear, 

2.  The  Battalion  Chief  will: 

a.  Notify  Fire  Communications  of  conditions  in  the  harbor. 

b.  Call  for  units  and  equipment  needed  to  contain  and 
control  the  spill. 

c.  Coordinate  Fire  Department  operations  at  the  harbor  site. 

3.  The  Fire  Communications  Office  will: 

a.  Notify  the  Officer  in  Charge  of  Field  Operations  of  all 
Information  received. 

b.  Comply  with  Battalion  Chief's  orders  for  Fire  Department 
.units. 

c.  Notify  the  United  States  Coast  Guard  (Group.  Of fleer  of 

the  Day)  of  the  situation  in  the  harbor . 739-8050 

d.  Notify  the  Maryland  Fort  Administration  as  per  posted 
list. 


4.  When  volatile  flammable  liquids  are  involved,  every  precaution  must 
be  taken  to  prevent  Ignition: 

a.  Eliminate  all  possible  sources  of  ignition. 

b.  Utilize  explosimeter  to  monitor  build-up  of  dangerous 
concentrations  of  vapors. 

c.  Cover  exposed  surface  of  flammable  liquid  with 
Mechanical,  Chemical  or  High  Expansion  foam  until  proper 
disposal  can  be  accomplished. 

d.  Care  should  be  taken  to  approach  the  scene  from  the 
upwind  side. 


6/18/73 


e.  Set  up  safety  zone  and  evacuate  unnecessary  personnel 
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If  leakage  is  from  an  above  ground  or  underground  tank,  ascertain 
owner  of  tank  or  company  responsible  for  filling  the  tank  and  have 
the  product  pumped  out  to  minimize  amount  of  discharge.  The 
Commanding  Officer  at  the  scene  will  advise  Fire  Communications  to 
notify  company  involved. 


6.  If  spill  involves  military  chemicals  or  biological  material  and 
military  response  is  required,  notify  Fire  Communications,  who 
will  call  Fort  George  G.  Meade  at  any  of  the  following  numbers: 


0800  to  1630  hours. 


.677-6910 

677-2975 

677-4129 


1630  to  0800  hours. 


.677-4805 

677-4827 


7.  Fire  Department  personnel  shall  make  no  statements  concerning  the 
incident  to  anyone  who  is  not  a  member  of  the  City  Government, 
unless  a  legal  advisor  from  the  Law  Department  is  present. 


8.  Reports  shall  be  forwarded  as  per  current  procedure  through 
normal  channels. 
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REPORT  OF  SPILL  INCIDENT 
FORM  28-2100-0041 


Report  of  Spill  Incident  ( .form  28-2100-0041)  [MOP  644-2-1] 
will  be  completed  in  triplicate  and  forwarded  in  lieu  of 
Fire  Report  (font  28-2100-0042)  when  incident  involves  a 
spill  only,  without  fire  or  combustion  of  any  kind. 


Fire  Report  will  be  forwarded  when  fire  or  combustion 
results  from  a  spill;  and  if  there  is  a  residue  of  oil 
remaining  after  the  fire  (re.  MOP  644-1,  Oil,  Chemical  and 
Noxious  Material  Spill  Incidents),  Report  of  Spill  Incident 
will  be  forwarded  with  the  Fire  Report. 


If  more  chan  two  (2)  persons  are  involved  in  a  spill  incident, 
check  appropriate  box  and  use  the  reverse  side  of  (form 
28-2100-0041)  for  the  names  and  information  concerning  the 
additional  persons. 


Report  of  Spill  Incident  will  be  completed  by  Officer  in 
Charge  of  incident  in  Che  same  manner  that  Fire  Reports  are 
completed  and  forwarded  through  normal  channels. 


Distribution: 

a.  Forward  original  and  one  copy  to  Headquarters. 

1.  Original  copy  retained  in  Headquarters  in  the  same 
manner  as  Fire  Reports. 

2.  One  copy  will  be  forwarded  to  the  Law  Department 
through  Che  office  of  the  Safecy  Officer. 

b.  One  copy  to  be  recaineo  in  unit  file. 
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Absorbent  Material  for  use  at  oil  spill  incidents  is  supplied, 
to  the  Fire  Department  by  the  Maryland  Water  Resources  Administration. 

This  material  will  not  absorb  water,  and  while  it  will  absorb  all 
petroleum  products,  it  works  best  with  Che  heavier  oils. 

Purpose 

The  primary  reasons  for  supplying  absorbent  material  to  Fire 
Department  Units  is  as  follows: 

1.  To  provide  immediate  complete  control  of  snail  oil  spills. 

2.  To  provide  immediate  initial  control  measures  to  contain 
large  oil  spills  in  accordance  with  [MOP  644  -  1] ,  until 
clean  up  forces  of  the  responsibile  party,  the  State  or 
Federal  Governments  can  be  mobilized. 

Distribution 

1.  A  total  of  five  bags  of  absorbent  material  will  be  maintained 
at  each  fire  station  under  the  jurisdiction  of  the  captain 
in  charge  of  quarters. 

2.  From  this  total,  two  (2)  bags  may  be  carried  on  each  engine 
and  truck  if  sufficient  storage  space  is  available. 

3.  A  reserve  supply  will  be  maintained  at  the  Supply  Bureau. 

Operations 

1.  The  unit  officer  will  have  all  available  absorbent  material 
placed  on  the  apparatus  before  responding  from  quarters  on 
either  a  silent  or  box  alarm  to  a  spill  incident,  automobile 
accident,  flushing  operation,  or  when  the  dispatcher's 
response  instructions  indicate  it  may  be  needed. 

2.  Upon  arrival  at  the  scene,  the  officer  in  charge  will  report 
to  Fire  Communication  Office  as  per  item  1  [MOP  644-1] . 

3.  When  a  single  unit  responds  to  a  spill  Incident  and 
additional  absorbent  material  is  needed,  the  unit  officer 
will  notify  Fire  Communications  Office  to  dispatch  additional 
units  as  needed  and  specifically  request  that  units  respond 
with  sorbent  materials. 

'  »l  BI»T  JIO-.J 

L--o  Page  1  of  2 


8/22/73 


4.  Whenever  three  (3)  or  more  Fire  Department  Units  are  at  the  scene 
of  a  spill  Incident  and  a  box  alarm  has  not  been  sounded.  Fire 
Communications  Office  will  dispatch  the  nearest  Battalion  Chief, 
who  will  assume  command  at  the  scene. 

5.  If  additional  quantites  of  absorbent  material  are  still  needed, 
the  officer  in  charge  will  arrange  for  delivery  through  the 
Officer  in  Charge  of  Field  Operations  in  accordance  with  [MOP  644-1]. 

6.  Units  that  are  not  needed  after  they  have  delivered  their  supply  of 
absorbent  material,  shall  be  placed  in  service. 

7.  Clean  up  and  Disposal: 

a.  Small  quantities  of  oil  contaminated  absorbent  shall  be  cleaned 

up  and, placed  in  a  suitable  container  such  as  the  empty  bags  which 
originally  contained  the  material. 

b.  Small  quantities  of  absorbent  material  can  be  disposed  in  the 
same  manner  as  the  regular  station  trash  is  collected  by  the 
Bureau  of  Utility  Operations. 

c.  Absorbent  material  that  contains  volatile  flammable  liquids 
and  large  quantities  of  oil  contaminated  material  shall  be 
disposed  of  by  supervisor  of  the  Bureau  of  Utilities 
Operations  crew  that  responded  or  by  State  or  Federal  Government 
clean  up  crews  or  contractors. 


Maintenance  of  Supply  of  Absorbent  Material 


1.  When  absorbent  material  is  used,  unit  officer  will  notify  the 

supply  officer  by  phone  and  request  sufficient  quantity  to  maintain 
the  five  (5)  bag  supply  at  the  station. 


2.  The  Supply  Officer  will  schedule  delivery  of  needed  quantities  as 
soon  as  practicable  after  request  is  received  from  the  unit 
officer. 


3.  The  Supply  Officer  will  notify  the  Deputy  Chief  Staff  Services  on 
form  210-033  thru  normal  channels  when  the  reserve  supply  at  the 
storeroom  is  depleted  to  fifty  bags. 


( 


\ 
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One  (1)  pound  packs  of  Mac-Seal  sealing  compound  is 
issued  by  the  Fire  Department  and  is  to  be  carried  on 
the  apparatus  of  all  Engine  and  Truck  Companies. 


PURPOSE : 

This  sealing  compound  is  to  be  used  to  seal  small 
leaks  or  ruptures  in  gasoline  and/or  fuel  oil  tanks 
to  control  the  flow  from  a  leak  and  to  minimize  the 
amount  of  product  spilled. 


LIMITATIONS : 

This  product  is  intended  as  a  temporary  measure  only  and 
is  not  to  be  used  for  permanent  repair  under  any  circum¬ 
stances.  Product  will  not  retain,  large  leaks  and  may 
not  control  leaks  under  pressure. 


INSTRUCTIONS : 

Officer  in  charge  will  insure  that  all  provisions  of 
MOP  644-1  are  complied  with  and  that  necessary  reports, 
including  Fire  Prevention  Code  violations  are  forwarded. 

The  unit's  supply  of  Mac-Seal  sealing  compound  will  be 
replenished  by  requisition  from  the  Supply  Bureau. 
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POLYCHLORINATED  BIPHENYLS  (PCB'S) 


PCB's  or  askarels  are  fire-resistant,  chlorinated  hydrocarbon  insulating 
fluids  which  are  used  in  capacitors  and  transformers.  PCB's  are  insoluble 
in  water.  They  are  also  non-biodegradable  and  cumulative. 

PCB's  have  been  used  in  three  broad  types  of  applications  for  the  past  40 
years  as  follows: 

(1)  "Open-ended”  applications;  for  example,  in  paints, 
specialty  inks,  paper  coatings,  plastics,  etc. 

(2)  "Nominally  closed"  applications;  for  example,  as 
the  working  fluid  in  hydraulic  or  heat-transfer 
systems. 

(3)  "Closed  electrical  system"  applications,  specifically 
as  the  Insulating  fluid  in  transformers  and  capacitors. 

Askarel-filled  transformers  and  capacitors  present  less  fire  hazard 
than  oil-filled  transformers.  As  a  result,  askarels  have  replaced 
mineral  oils  in  more  than  90%  of  the  power  and  industrial  capacitors 
today  and  are  used  in  transformers  located  in  buildings  without  en¬ 
closed  electrical  vaults. 

The  environmental  effects  of  askarels  are  under  in-depth  study  by 
governmental  and  otner  agencies.  Traces  of  askarels  are  being  found  rn 
the  environment  and  in  fish  and  bird  life.  The  long  term  genetic  and 
ecological  effects  are  not  yet  completely  understood.  For  tnese 
reasons,  care  should  be  taken  to  contain  askarels  and  minimize  tneir 
entry  into  the  environment. 

Askarel  wastes  should  never  be  disposed  of  down  drains  or  sewers. 

Emergency  Handling  of  PC3's: 

Most  equipment  is  under  the  control  of  the  Baltimore  Gas  and  Electric 
Company,  but  some  equipment  is  privately  and  city  owned.  Unit  com¬ 
manders  curing  fire  prevention  and/or  pre-fire  planning  inspections  will 
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check  transformers  and  capacitors  chat  are  privately  and  city  owned  to 
see  that  they  are  properly  marked.  This  information  is  on  tne  equipment 
tag  located  on  the  unit  itself. 

In  response  to  an  incident  involving  a  PCB  spill,  the  Baltimore  City 
Fire  Department  will  make  every  effort  to  prevent  the  spillage  from 
flowing  into  storm  water  drains,  sanitary  sewers,  streams,  rivers, 
harbors  or  any  waterway.  When  a  spill  or  discharge  endangers  life  or 
property,  the  Fire  Department  shall  cake  whatever  action  is  deemed 
necessary  to  control  and  eliminate  the  life,  fire  and  explosion  hazard. 

The  commanding  officer  at  the  scene  shall  use  all  available  means  to 
protect  the  public,  pending  the  arrival  of  a  representative  of  Maryland 
Water  Resources  Administration  who  will  cake  charge  of  removal  of  spilled 
PCB's. 

Operating  procedures  should  be  to  avoid  pnysical  contact  witn  any  askarels. 
The  use  of  porous  gloves  (such  as  leather)  that  can  absorb  and  retain 
askarels  should  be  avoided.  Resistant  gloves  of  rubber  (neoprene,  poly¬ 
ethylene)  should  be  used  if  contact  is  unavoidable.  Self-contained 
breathing  apparatus  must  be  worn  to  avoid  askarel  vapors.  The  gases  pro¬ 
duced  when  askarel  is  decomposed  by  high  temperatures  (such  as  that  of 
an  electric  arc)  in  the  presence  of  air  or  organic  insulating  materials 
contain  a  high  percentage  of  hydrogen  chloride  and  small  percentages  of 
other  gases. 

In  case  of  spillage  on  clothing  or  contamination  of  equipment,  the  items 
should  be  removed  and  bagged  for  proper  cleaning.  If  the  appliance  is 
owned  by  the  Baltimore  Gas  and  Electric  Company,  tney  will  make  arrange¬ 
ments  to  pick  up  and  clean  tne  items. 

If  tne  appliance  is  privately  or  city  owned,  tne  contaminated  items  should 
be  removed  and  bagged  and  forwarded  to  tne  contractor  who  will  clean  up 
the  PCB  spill.  This  information  can  be  obtained  from  the  Water  Resources 
Representative  on  the  scene.  A  listing  of  all  items  contaminated  will  oe 
forwarded  to  the  Chief  of  Fire  Department. 

A  member  witn  an  open  cut  or  abrasion  that  has  been  exposed  to  askarel 
vapors  should  report  to  the  Department  Infirmary  for  treatment  immediately. 
Eyes  that  have  been  exposed  to  liquid  asxarel  should  be  irrigated  immeuiately 
witn  large  quantities  of  running  water  for  15  minutes  ana  tnen  examined  by 
a  pnysician. 
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WARNING  IDENTIFICATION 


CAUTION 


CONTAINS 

PCBs 

(Polychlorinated  Biphenyls) 


A  toxic  environmental  contaminant  requiring 
special  handling  and  disposal  In  accordance  with 
U.S.  Environmental  Protection  Agency  Regulations 
40  CFR  761  For  Disposal  Information  contact 
the  nearest  U.S.  E.P.A.  Office 


In  case  of  accident  or  spiil  call  toll  free  the 
U.S.  Coast  Guard  National  Response  Center. 

800-424-8802 

Also  Contact  B.G.&.E.  Trouble  Desk 
Tel.  No.  234-5551 


Bay  County  (Panama  City/ Youngstown) , FL  Hazardous  APPENDIX  F 
Material  Incident  Reporting  Forms 

HAZARDOUS  SUBSTANCE  SPILL  REPORT 


I.  REPORTER 

A-  _ ,  _ 

(Agency) 

can  be  contacted  for  further  information  at  _ 

( Phone ) 

(Location) 

II.  LOCATION  OF  INCIDENT 
A.  Structure 

Building  or  Company  Name  _ 

Address  _ _ 

City  _  County _ _ 

3.  Roadwa  y 

Highway  or  Street  Name _ 

Nearest  Intersection  _ 

C.  Off -Shore 

Nearest  identifying  landmarks  (3each  name,  pier,  nearby  road, 
street,  etc.)  _ _ 


II.  TYPE  OF  INCIDENT 
A .  Oi 1  Spill 

Substance  _ 

_ Ship  _  Oilfield 

Name  of  ship,  etc.  _ 

3 .  Radiological  Incident 
1.  Nature  of  Incident: 

a.  Loss  of  control 

b.  Lost  source 


Quantity  _ 

Pipeline  _  Railroad 
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c.  Radiation  producing  device  _ 

d.  exposure  _ 

e.  Transportation  accident  _ 

f.  Nuclear  weapon  _ 

2.  Radioactive  material  involved  _  amount  _ 

C.  Other  Hazardous  Material 

Suostance  _ _ _  Quanti  ty _ 

Generic  Names  _ _ 

_ Solid  _ Liquid  _  Gas 

I V .  CA'JSc  OF  I  NCI  PEN  T 
Describe 


V.  INJURIES 

Injured  To  which  hospital  were  injured  taken?  _ 

(number; 

Are  injured  persons  contaminated?  Yes  _  No  _  Nos.  _ 

Were  injured  persons  exposed0  Yes  _  No  _  Nos.  _ .  If 

yes,  was  the  hospital  and  ambulance  crew  so  advised? _ _ 

Dead  _ _  Were  dead  contaminated? _ 

i'I.  PERSONNEL  AND  EQUIPMENT 

What  emergency  personnel  and  equipment  are  at  the  scene? 


Type  of  adaitional  assistance  requested? 


ADD  I T I  -V  INF  LR  IATIJN  AND  Cl  'TENTS 


RESPONSE  CHECKLIST 


1.  Have  the  proper  authorities 
teen  notified? 

CHEMTREC  (300)  A2A-9300 

COUNTY/CITY 

Sheriff  (or  Police  Dept.) 

County  Health  Department 

fire  Department 

Hospitals 

Public  Works 

Water  Department 

Water  Resources 

Fish  and  Game 

Air  Pollution  District 

STATE 

3ureau  of  Disaster  Preparedness 
Department  of  Health 

2.  Have  adequate  safety  precautions 
been  taken  in  the  polluted  area? 

3.  Have  you  identified  the  pollutant 

A.  If  unidentifiable,  do  you  know 
who  to  contact  for  proper 
loenti f ication? 

3.  Are  adequate  communications 
avail aol e? 
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EMERGENCY  RESOURCES 


1 .  Collection  Agents 

A.  Absorbents 

Absorbent  felt  paper 
Bark 

Copolymer  PVC/PVA 
Cotton  waste 
Peat 

Polypropylene  fiber 

Polyurethane  foam 

Rayon  floss 

Rock  wool  sheets 

Rope 

Sawdust 

Sisal  string 

Straw 

Waste  paper 
3 .  Congealing  Agents 

Nylon  Agglutinants 
Plastic  film 
Plastic  foam 
C .  Gelling  Agents 

Molten  wax 
Soap 

0.  Liquids  ie 

Chlorine  repair  kit 
2.  Sjoolies 
A.  Si^ns 
3.  Roue 
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This  manual  is  Volume  I  of  four  volumes  that  provide  timely 
information  essential  for  proper  decision-making  by  responsible  Coast  Guard 
personnel  and  others  during  emergencies  involving  the  water  transport  of 
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hazardous  chemicals.  It  also  provides  certain  basic  non-emergency  related 
information  to  support  Coast  Guard  efforts  to  achieve  improved  levels  of 
safety  in  the  bulk  shipment  of  hazardous  chemicals. 


14.  Department  of  Transportation,  United  States  Coast  Guard.  CHRIS  Hazard 
Assessment  Handbook  Volume  3.  Report  No.  CG-446-3.  January  1974. 

Department  of  Transportation,  United  States  Coast  Guard.  CHRIS  Hazardous 
Chemical  Data,  Volume  2.  Report  No.  CG-446-2.  January  1974. 

Department  of  Transportation,  United  States  Coast  Guard,  Chemical  Hazards 
Response  Information  System,  Response  Methods  Handbook.  Volume  4, 
December  1978. 

This  manual  is  Volume  IV  of  our  volumes  that  provide  timely  decision¬ 
making  information  for  use  by  Coast  Guard  personnel  and  others  involved  in 
responding  to  and  mitigating  the  effects  of  hazardous  material  discharges. 
It  can  be  properly  used  only  in  conjunction  with  the  other  manuals  of  the 
CHRIS  system. 

Department  of  Transportation,  United  States  Coast  Guard,  Office  of  Research 
and  Development,  Chemical  Hazards  Response  Information  System  for 
Multimodal  Accidents  (C HRISMA),  Final  Report.  April,  1975. 

This  report  examines  the  need  for  improved  technical  and  other 
information  for  meeting  emergencies  connected  with  the  transportation  of 
hazardous  materials,  particularly  actual  or  potential  discharges  of  mode. 
The  Chemical  Hazards  Response  Information  System  (CHRIS),  under 
development  by  the  U.S.  Coast  Guard  to  furnish  in-depth  guidance  during 
emergencies  involving  waterborne  transport,  was  seen  as  a  likely  prototype 
for  other  modes  as  well.  A  reevaluation  of  CHRIS  has  been  conducted  to 
determine  the  desirability  of  enlarging  its  scope  to  include  all  modes  of 
transportation.  It  is  agreed  that  an  expanded  system  would  be  beneficial  in 
reducing  losses  to  life,  property  and  environment.  This  information  system 
would  be  a  decentralized  organization  providing  response  guidance  on 
request  to  local  emergency  services  personnel,  a  computerized  hazard 
assessment  system  operated  at  Headquarters,  and  three  reference  manuals 
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APPENDIX  H 


GLOSSARY 

ABSORBENT  -  (1)  Any  substance  exhibiting  the  property  of  absorption,  (e.g.,  substances 
capable  of  soaking  up  a  particular  HM(sl) 

ACOUSTIC  EMISSION  -  Rapid  release  of  energy  through  transient  elastic  waves, 
characteristic  of  structures  under  stress,  (e.g.,  the  characteristic  sound  waves  produced 
by  a  structure  under  stress  and  which  vary  with  change  in  stress  or  appearance  of  a 
crack). 

AMPULES  -  Hermetically  sealed  small  bulbous  glass  vessels  used  to  hold 
chemicals/solutions. 

BERM  -  A  narrow  shelf,  path  or  ledge  typically  at  the  top  or  bottom  of  a  slope,  (e.g., 
along  side  a  rail  bed  or  highway). 

BILL  OF  LADING  -  One  type  of  shipping  paper  which  lists  goods  shipped  and  other 
required  identifying  information. 

BLEVE  -  The  combination  of  a  weakened  structure  and  the  buildup  of  intergal  vapor 
pressure  resulting  in  container  rupture  or  instantaneous  release  and  ignition  of  the  vapor 
usually  with  violent  effects.  An  acronym  for  boiling  liquid  expanding  vapor  explosion. 

CARBOY  -  A  glass,  metal  or  plastic  bottle  or  rectangular  container  of  about  5  to  15 
gallons  capacity  for  liquids. 

CARGO  TANK  -  Any  tank  permanently  attached  to  or  forming  a  part  of  any  motor 
vehicle  or  any  bulk  liquid  or  compressed  gas  packaging  not  permanently  attached  to  any 
motor  vehicle  which  by  reason  of  its  size,  com -ruction  or  attachment  to  a  motor  vehicle, 
is  loaded  or  unloaded  without  being  removed  from  the  motor  vehicle  and  is  used  for 
transporting  the  commodity(ies). 
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GLOSSARY  (cont'd) 


CHEMTREC  -  Abbreviation  of  Chemical  Transportation  Emergency  Center.  A  division 
of  the  Manufacturers  Chemical  Association  established  as  an  emergency  information 
source  for  transportaiton  accidents  involving  hazardous  materials  (e.g.,  flammable,  toxic 
or  explosives). 

COMMODITY  FLOW  -  The  quantity  routing  patterns  for  transportation  of  an  article(s) 
of  commerce  (e.g.,  hazardous  materials  shipments  and  routes). 

COMMODITY  INCOMPATIBILITY  -  The  situation  whereby  a  chemical(s)  is  (are)  capable 
of  interacting  with  each  other  to  create  a  hazard  or  unsafe  condition  and  thus  must  be 
handled,  packaged,  stored  and  shipped  with  certain  prescribed  precautions. 

COMMUNICATIONS  COORDINATION  CENTER  -  A  central  facility  (mobile  or  fixed) 
which  functions  in  the  case  to  interlink  and  coordinate  the  different  sources  of 
information  and  communications  at  and  away  from  the  accident  scene. 

COMPRESSED  GAS  -  Any  material  or  mixture  that,  when  enclosed  in  a  container,  has  an 
absolute  pressure  exceeding  40  psi  at  70°F  or  regardless  of  the  pressure  at  70°F,  has  an 
absolute  pressure  exceeding  140  psi.  at  130°F;  or  any  flammable  material  having  a  vapor 
pressure  exceeding  40  psi  absolute  at  100°F. 

CONSIST  -  Makeup  or  composition  by  classes,  types,  or  grades  and  arrangement  of  rail 
cars  in  a  train. 

CONTAINER  STRUCTURAL  INTEGRITY  -  The  existing  condition  of  the  container's 
structural  components  with  respect  to  its  original  design  and  its  capability  to  safely 
retain  its  contents  as  intended. 

CORROSIVE  MATERIAL  -  A  solid  that  causes  visible  destruction  or  irreverable 
alterations  in  human  skin  tissue  at  the  site  of  contact,  or  in  the  case  of  leakage  from  its 
packaging,  a  liquid  that  has  a  severe  corrosion  rate  on  steel. 


GLOSSARY  (cont'd) 


CYLINDER  -  Pressure  vessel  designed  for  pressures  higher  than  40  psia  and  having  a 
circular  cross  section.  It  does  not  include  a  portable  tank,  multi-unit  tank  car  tank, 
cargo  tank  or  tank  car. 

DENT  -  (1)  A  depression  or  hollow  made  by  a  blow  or  by  pressure,  (e.g.,  on  a  container 
surface) 

DIKE  -  (1)  A  bank  usually  of  earth  construction  used  to  control  or  confine  water  or  other 
fluid.  (2)  A  barrier  preventing  passage,  especially  of  something  undesirable. 

DISPATCHER  -  One  who  controls  the  movement  of  vehicles/persons.  (e.g.,  trains, 
trucks,  fire,  police) 

EXPLOSIVE  -  Any  chemical  coumpound,  mixture  or  device,  the  primary  or  common 
purpose  of  which  is  to  function  by  explosion,  (i.e.,  with  substantially  instanteneous 
release  of  gas  and  heat). 

FLAMMABLE  -  Capable  of  being  easily  ignited  and  of  burning  rapidly.  See  49  CFR,  Part 
173  for  precise  types  of  flammable  liquids  and  gases. 

FLAMMABLE  GAS  -  Any  gas  that  will  ignite  easily  and  burn  rapidly.  See  49CFF,  Part 
173  for  a  more  precise  definition. 

FLAMMABLE  LIQUID  -  Any  liquid  that  will  ignite  easily  and  burn  rapidly.  See  49CFR, 
Part  173  for  precise  definition  of  various  types. 

FLATCAR  -  A  railroad  freight  car  without  permanent  raised  sides,  ends,  or  covering. 

GAS  CHROMATOGRAPHY-MASS  SPECTROMETRY  -  This  is  a  combination  of  two 
chemical  instrumental  techniques.  The  gas  chromatography  involves  seperation  and 
identifying  the  components  of  a  mixture  by  volatizir.g  the  sample  into  a  carrier  gas 
stream  and  passing  it  through  a  bed  of  special  packing  and  comparing  the  times  for  thew 
various  components  to  be  released  from  the  packing. 


GLOSSARY  (cont'd) 


GEL  -  A  colloid  in  which  the  disperse  phase  has  combined  with  the  co ntinous  phase  to 
produce  a  viscous,  jelly-like  product. 

GOUGE  -  A  groove  or  cavity  scooped  out. 

GRAVITY  FLOW  -  The  movement  of  material  without  using  a  driving  force  like  a  pump 
or  pressure  (i.e.,  used  during  product  transfer). 

HACS  -  Computerized  portion  of  USCG  Chemical  Hazards  Response  Information  System 
(CHRIS).  Abbreviation  for  Hazards  Assessment  Computer  System. 

THERMITE  GRENADE  -  A  grenade  using  a  mixture  of  aluminum  powder  and  iron  oxide 
that  when  ignited  evolves  a  great  deal  of  heat  and  is  used  in  welding  and  in  incendiary 
bombs. 

INFARED  RADIOMETRY  -  Absorption  of  radiation  in  the  infared  spectrum  (0.78  -  300 
microns).  Can  be  used  to  assess  temperature  remotely 

IRRITATING  MATERIAL  -  Substances  which  give  off  dangerous  or  intensely  irritating 
fumes  when  exposed  to  air  or  upon  contact  with  fire. 

LEAK,  CONTINOUS  -  A  steady  continous  loss  of  substance  through  an  opening. 

LEAK,  INSTANTANEOUS  -  A  sudden,  abrupt  loss  of  substance  through  an  opening. 
LONGITUDINAL  AXIS  OF  CAR  -  The  lengthwise  axis  of  a  car. 

LOWER  EXPLOSIVE  LIMIT  (LEL)  -  The  lower  limit  for  the  range  of  concentration  of  a 
flammable  gas  or  vapor  (%  by  volume  in  air)  in  which  explosion  can  occur  upon  ignition  in 
a  confined  area. 


GLOSSARY  fcont'd) 


MASS  SPECTROMETRY  -  A  method  of  chemical  analysis  in  which  ions  are  passed  in  a 
vacuum  first  through  an  accelerating  electric  field  and  then  through  a  strong  magnetic 
field.  This  has  the  effect  of  seperating  the  ions  according  to  their  mass,  as  they  traverse 
the  magnetic  field  at  different  velocities  (electromagnetic  separation). 

NATIONAL  M^TOR  FREIGHT  CLASSIFICATION  NUMBER  -  The  specific  number 
assigned  to  comm  dities  being  transported  over  the  road. 

NATIONAL  Rr'G  ^N'SK  CENTER  -  The  Coast  Guard  operated  response  center  that 
provides  telephonic  assistance  during  emergencies  and  accidents. 

NONDESTR  UCTIVE  MATERIAL  -  A  materia!  that  cannot  he  broken  apart  or  destroyed. 

NONFLAMMABLE  GAS  -  A  gas  that  is  not  easily  ignited  and  does  not  burn  rapidly  if 
ignited. 

OFF-LOAD  -  To  rem,ove  cargo  from  its  container. 

ON-SCENE  COORDINATOR  -  The  authority  at  the  scene  of  an  accident  who  directs 
emergency  handling  and  cleanup  operations. 

OXIDIZER  -  A  substance  that  spontaneously  releases  oxygen  at  room  temperature  or 
upon  heating  (i.e.,  nitrogen  tetroxide'*.  Can  .-eac.  vigorously  with  organic  and 
combustible  materials. 

PIT  -  A  hollow  or  indentation  on  the  surface  of  a  sub-tarn  •>. 

PL  AC  AP  D  -  Inverted,  coi  ar -coded  flat  square  "dac.-d.  on  vesse’s  tronsnortine  i.irardcus 
materials.  Must  he  located  on  all  four  sides  of  the  ’-essel,  and  can  be  us  J  to  aid 
material  identification. 

POISON  A  -  A  gas  or  liquid  so  toxic  the.*  an  •  v  remedy  b  >.«•  percentage  ‘  t'-e  r  •' 

vapor  formed  by  the  liquid  is  dangerous  t-  life. 
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GLOSSARY  (coat’d) 

POISONOUS  GAS  *  A  toxic  or  irritant  gas  or  volatile  liquid  that  is  harmful  to  living 
tissue*  when  applied  in  relatively  small  doses. 

POLYMERIZATION  -  A  chemical  reaction!  usually  carried  out  with  a  catalyst,  heat  or 
light,  and  often  under  high  pressure,  in  which  a  large  number  of  relatively  simple 
molecules  combine  to  form  a  chain-like  macro-molecule. 

PORTABLE  TANK  -  Any  packaging  (except  a  cylinder  having  a  1000-pound  or  less  water 
capacity)  over  110  U.S.  gallons  capacity  and  designed  primarily  to  be  loaded  into  or  on  or 
temporarily  attached  to  a  transport  vehicle  or  ship,  and  equipped  with  skids,  mounting,  or 
accessories  to  facilitate  handling  of  the  tank  by  mechanical  means. 

PRESSURE  FLOW  -  The  steady  movement  of  a  material  by  applying  a  driving  force 
using  a  pump  or  flow  of  gas  or  liquid. 

RADIOACTIVE  MATERIAL  -  A  material  which  spontaneously  emmits  alpha  or  beta  rays 
and  sometimes  also  gamma  rays  by  the  disintegration  of  the  nuclei  of  atoms. 

RAIL  CAR  TRUCK  -  The  structure  supporting  and  attaching  the  wheels  to  the  body  of  a 
rail  car  or  tank  car. 

REMOTE  SENSING  -  To  detect  a  material  property  such  as  temperature  or  pressure 
from  a  distant  location.  . 

RERAIL  -  To  realign  and  put  back  in  place  a  rail  car  that  had  been  derailed. 

SELF  CONTAINED  BREATHING  APPARATUS  -  A  breathing  apparatus  with  air  supply 
that  keeps  the  individual  completely  independent  of  the  surrounding  atmosphere.  i 


SOLVENT  -  A  substance  capable  of  dissolving  another  substance  (solute)  to  form  a 
uniformly  dispersed  mixture  (solution)  at  the  molecular  or  ionic  size  level.  Solvents  are 
either  polar  (high  dielectric  constant)  or  non-pol ar  (low  dielectric  constant). 
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GLOSSARY  (cont'd) 

SOLUBILITY  -  The  ability  or  tendency  of  one  substance  to  blend  uniformly  with  another, 
e.g.,  solid  in  liquid,  liquid  in  liquid,  gas  in  liquid,  gas  in  gas. 

SORBENT  -  A  substance  that  takes  up  and  holds  by  either  adsorption  or  absorption. 

SYNTHESIS  -  Creation  of  a  substance  which  either  duplicates  a  natural  product  or  is  a 
unique  material  not  found  in  nature,  by  means  of  one  or  more  chemical  reactions,  or  (for  . 
elements)  by  a  nuclear  change. 

THRESHOLD  LIMIT  VALUES  (TLV)  -  The  upper  values  of  a  toxicant  concentration  to 
which  an  average  healthy  person  may  be  repeatedly  exposed  to  on  day  after  day  without 
suffering  adverse  effects. 

TOXIC  -  Relating  to,  or  caused  by  poison  or  toxin. 

UNIFORM  CLASSIFICATION  NUMBER  -  The  specific  number  assigned  to  commodities 
being  transported  by  rail. 

VAPOR  DISPERSION  -  The  movement  of  vapor  clouds  in  air  due  to  turbulence,  gravity 
spreading  and  mixing. 

VAPOR  SUPPRESSION  -  The  process  of  retaining  vapors  or  preventing  them  from 
escaping  from  a  liquid  surface. 

VENT  AND  BURN  -  To  release  a  substance  from  its  container  and  allow  it  to  burn. 

VOLATILE  -  A  substance  that  will  readily  vaporize  at  a  low  temperature. 

WAYBILL  -  A  document  prepared  by  the  carrier  of  a  shipment  of  goods  that  contains 
details  of  the  shipment,  route,  and  charges. 
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